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THURSDAY, SEPTEMBER I, 1921. 


The Census of 1921. 

UST twelve months ago (Nature, August 26, 
1920, p. 797) we directed attention to the effect 
of the Census Act of last year in facilitating the 
work of the Registrar General and his colleagues 
on the census, yvhich was then appointed to be* 
made in April of the present year, and to the 
value of the information that the census might 
be expected to afford. Effect was duly given to 
the provisions of the Act by an Order in Council 
made on December 21, 1920, fixing the date 
fof the census for April 24; but when that 
|day arrived the coal dispute and the strikes 
Ifwhidb were then threatened in the railway and 
transport industries gave rise to doubts whether 
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the work could be successfully carried out as 
intended, and a further Order in Council was 
obtained fixing it for June 19, when the 
enumeration accordingly was made. It reflects 
great credit on the officers responsible for the 
work that they have been able so soon to publish 
a preliminary Report (Cd. 1485) containing in 
adequate detail the broad features that are pre¬ 
sented by the figures. We must await the future 
Reports for much of the information that we 
referred to in our previous article as desirable, 
but in the meantime this preliminary Report may 
be consulted with interest and profit. 

For obvious reasons this Report does not con¬ 
tain any particulars relating to Ireland. For 
Great Britain the total population is given as 
42,767,530; an increase of 4-7 per cent, on that 
of the census of 1911. The total population of 
Great Britain at the census of 1821 was 
enumerated at 14,091,757, so that the population 
appears to have multiplied threefold in a hundred 
years. In the light of this fact it is not unsatis¬ 
factory to find that the increase shown by the 
present census is less in actual number and in 
percentage* than that of any previous intercensal 
period during the centennium. A continuance of 
the previous rate of increase would have resulted 
in over-population. 

The next step in the comparison, that of the 
relative numbers of the sexes, introduces a new 
element. In England and" Wales, in 1921, the 
males are 18,082,220 and the females 19,803,022, 
1095 females to 1000 males. In 1821 there were 
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5,850,319 males and 6,149,617 females, or 1036 
to 1000 males. There has been during the 
hundred years an almost unvarying increase in 
the proportion of females to males, and at the 
present census it has nearly reached eleven to ten. 
It is interesting to observe, however, that in 
Scotland, on the contrary, there has been a 
diminution, the proportion m itei having been 
as high as 1127 to 1000, while tliat m 1921 is as 
low as 1079 to 1000, or less than tthat of England 
and Wales \ 

This superiority in number of the female sex 
does not alarm us. Too much has been made by 
the Press of what are somewhat discourteously 
called the “surplus women.” The numerical pre¬ 
ponderance of women over men was 1,322,502 in 
1911, and 1,906,284 in 1921, showing ah increase 
of 583,782; but that is not equal to the losses by 
death in the war, which are estimated at 627,870. 
Meantime the desire of women to acquire inde¬ 
pendence, to “live their own life” in industry, in 
the arts, and even in science, has been greatly 
developed, and with it has come a marked increase 
in the facilities for obtaining a training to fit them 
for it. When the results of the returns as to age 
and occupation have been co-ordinated and di- 
gested, much valuable information as to the social 
changes which have accompanied the events of the 
decennium under review may be expected to be 
derived 1 . > • ** •• v - ,, 

We stated last' year 1 that an increase in the 
number of items of information demanded in a 
census was likely to lead to a diminution of the 
probability that the returns obtained would be 
accurate. It is satisfactory to find that the census 
authorities have to some extent adopted this view, 
and have left out of the schedule for 1921 the 
inquiry as to infirmities and the inquiry as to dura- 
%n of gristing marriages and the number of chil¬ 
dren born of such marriages, which were both 
included in the schedule for 1911. The 'first is 
a fair question, and the wealth of material 
ofet^^l-'frcp the second has not been completely 
exhausted, #6 that it became unnecessary to add 
to in 

The Registrar General appears to cast a long- 
limbering’ look behind on his two lost columns, 
for he directs attention to the fact that “this is the 
firfet ^ titee ifi the modern 1 history of census-taking 
fbfe country tharaa Inquiry once introduced 
^ into the scfiednte has teen omitted therefrom on 
Ion.** However, he has sup- 
, pied their place fey two new columns, one as to 
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the number and ages of children under sixteen, 
including an inquiry as to orphans, and another 
as to the place of work. Pie thinks, and we agree 
with him, that the limits of expansion have now 
been approximately reached, and we hope that in 
future the principle that information should be 
| valued, not for its quantity, but for its trustworthi¬ 
ness, will be borne in mmd. 

This leads to the consideration of the important 
provision of section 5 of the Act of 1920 by whichu 
the Registrar General is authorised to enter into 
relations with other Government Departments so 
as to further the supply of statistical information 
and provide for its better co-ordination. Much 
appears to have been done by him already with 
that view, and now that the Act has established 
the work of taking the census upon a permanent 
footing, more may still be expected to be done. 
By this means the Census Office may face the 
problem presented to it of so presenting the in¬ 
formation it acquires as to give the maximum of 
useful service to the nation at the minimum risk 
of annoyance to the individual. 

In pursuance of the steps taken to procure con¬ 
certed action in making the separate censuses of 
the Dominions and other Colonies, this preliminary 
Report contains a table of the population in 1921 
of Great Britain, Australia, New Zealand, the, 
Indiak and the Union of South Africa, 

amounting in the aggregate to 370 millions. * T 

In acjdition to the general results, of which we,; 
have briefly specified some of the more outstand¬ 
ing features, the details are given for eacfa) 
county, bounty borough, municipal borough, and 
urban and rural district of its population in 1911 
and i92t,\and of the acreage, affording material 
for ascertaining instructive facts relating to density 
of population and the changes that have taken 
place in theldecade. 'lip 

tt. For Greater Loddon an increase is shown during ■; 
the ten years ftom 7,^51,358 to 7,476,168, or 3 pf J 
cent., which is mudh less than the increase re- f 
( corded at the^five previous censuses. Indeed, in : 
that portion of Greater London which comprises 
the Administrative County of London and the City ; 
of London, which showed a decrease of 0-3 |Sl! 
cent, in the census of 1911, there is a further 
decrease of 0*9^ 'cent in that of 1921, falling 
from 4,521,685 10^^83,249. "ill 

The perfection of th^numerous mechanical con¬ 
trivances used for the first time on the present 
occasion has no doubt of much service in 
» tlie preparation of the Repork , •; 'MfM 
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Indian Silviculture Aikin upon specimens transferred for the pur- 


The Silviculture of Indian Trees . By Prof. R. S. 
Troup. Vol. i, Dilleniaceae to Leg\uminosae 
( Papilionaceae ). Pp. Iviii + 336 + iii. Vol. 2, 

Leguminosae { Caesalpinieae ) to Verbenaceae. 
Pp. xi + 337—^83 + iv. Vol. 3, Lauraceae to 
Coniferae m Pp. xii +785—1195. (Oxford: At 
the Clarendon Press, 1921.) 3 vols. 5Z. 5s. net. 
HE history of the East India Company is 
of interest to men of science from the 
evidence it affords of a sustained and enlightened 
desire to increase the natural knowledge of the 
economic vegetable resources of its territories. 
At times this took the form of approval of sug¬ 
gestions from India, as when the Board of Fort 
St. George was authorised in 1780 to employ a 
Government botanist in the Madras Presidency, 
or when the Council of Fort William received in 
1787 “the most hearty approbation” of the Hon. 
Court of Directors in London for a proposal to 
establish a botanical garden in Bengal. At times 
the proposal emanated from the Hon. Court, as 
when in 1785 it was resolved to publish the sump¬ 
tuous volumes of Roxburgh’s “ Plants of Coro¬ 
mandel,” or when in 1807 the Council of Fort 
William was informed that the directors were of 
opinion that a statistical survey of the country 
under the immediate authority of their presidency 
“ would be attended wdth much utility,” and 
recommended “ proper steps to be taken for carry¬ 
ing the same into execution.” 

In this particular instance the Hon. Court 
provided detailed instructions as to the nature of 
the survey, and nominated the surveyor to be 
employed. Its choice fell on Dr. F. Buchanan, 
who had been attached as naturalist to an em¬ 
bassy to v Aya in 1795 an d t° a mission to Nepal 
in 1802, had been employed by the Fort William 
Council to make an economic survey of Chitta¬ 
gong in 1798, and had been deputed in 1800 by 
the Marquis Wellesley to carry out a statistical 
survey of Mysore. 

So far as the forests of North-eastern India 
were concerned, Buchanan’s orders were to assess 
their composition and the value of their products 
beyond as well as within the company’s boun¬ 
daries. Among the results of his work was the 
preparation in 1808 of a “Catalogue of Woods 
peculiar to Goalpara,” in Assam. This, a list of 
ninety timber trees, was transmitted, with the 
corresponding timber specimens, to the Hon. 
Company’s master-builder at Calcutta. The in¬ 
formation * ks to these timbers was incorporated 
fui"a'' i ; t f Lisl:'pf Indian Woods,” based by 
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pose in 1828 by the Court of Directors to the 
Society of Arts. Such was the value of 
Buchanan’s observations regarding the resources 
of this single forest district that in 1837 his cata¬ 
logue was reconstructed by M’Cosh and incor¬ 
porated in the “Topography of Assam” as being 
still “a fair statement of the timbers ” of the 
whole of that important province. 

The tradition established by the Hon. Court of 
Directors of the East India Company has been 
worthily sustained by the distinguished Secre¬ 
taries of State for India in Council who since 
1858 have fulfilled the duties formerly undertaken 
by that court. Confining our attention to the field 
of study first definitely opened up by Buchanan in 
1808, we may note, among those works published 
under the authority or with the approbation of 
the India Office, the “Timber Trees ” of Dr. E. G. 
Balfour, the three editions of which were issued 
in 1858, 1862, and 1870, and the “Manual of 
Indian Timbers ” of Mr. J. S. Gamble, first pub¬ 
lished in 1881, and revised and re-edited in 1902. 

By 1870 the economic knowledge of the pro¬ 
ducts of Indian forests had attained a standard 
which emphasised the need for works calculated 
to assist the officers who controlled these forests 
in identifying the species which yield the timbers 
concerned. Between 1869 and 1874 Col. R. H. 
Beddome prepared a “ Flora Sylvatica ” for 
Madras; in 1874 appeared the admirable “Forest 
Flora of North-west and Central India,” begun by 
Dr. J. L. Stewart and completed by Sir D. 
Brandis; in 1877 was issued a “Forest Flora of 
British Burma,” written by Mr. S. Kurz; in 
1878 Mr. J. S. Gamble published a “ List of Trees, 
etc.,” for the Sikkim region of the Eastern Hima¬ 
laya; and in 1894 Mr. W. A. Talbot did the 
same service for the Presidency of Bombay. The 
sustained labour which work of this essential 
character entails was crowned by the publication 
in 1906 of “Indian Trees,” a comprehensive 
treatise in which Sir D. Brandis has dealt with 
the woody constituents of all the Indian forests,* 
This work, as essential an item in the equipment 
of every Indian forest officer as is the “ Manual of 
Indian Timbers,” belongs, like that of Mr. 
Gamble, to the class of books which, in addition 
to provoking admiration on account of their in¬ 
trinsic merits, excite wonder as to how, before 
they appeared, it was possible to get along with¬ 
out them. 

The Indian forester is able to handle with some 
confidence the timbers his fbrests provide. He 
may with some assurance rely on the identity of 
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the species whence these timbers are derived. 
Thanks to the labours of Sir W. Schlich and Mr. 
W. R. Fisher, whose “ Manual of Forestry ” was 
published between 1889 and 1896, he is in a posi¬ 
tion to apply the principles of forest management 
with success under Indian conditions. But a gap 
was left in his equipment. He was without a 
systematic guide to the life-histories of those 
forest essences the products of which it is his 
business to dispose of to the best advantage. 
The importance of the factors that govern repro¬ 
duction and condition the growth and survival of ; 
seedlings is now as fully realised in scientific 
forestry as it is in scientific agriculture. 

Turning to account his own long and varied 
Indian experience, Prof. R. S. Troup has 
endeavoured to fill this gap by placing at the dis¬ 
posal of his former colleagues a comprehensive 
treatise on “The Silviculture of Indian Trees,” 
now published under the authority of the Secre¬ 
tary of State for India by the Clarendon Press. 
Modestly regarding his work as an incentive to 
further study rather than an exhaustive presenta¬ 
tion of his subject, Prof. Troup has fortunately 
taken a broad view with regard to the species 
dealt with. That a difficulty should have been 
felt may easily be appreciated. The area ad¬ 
ministered by the Indian Forest Department is of 
wide extent and is diversely conditioned as re¬ 
gards both soil and climate. It includes dry 
plains, where the rainfall may be negligible, and 
wooded escarpments with an annual precipitation 
that may exceed 400 in. It contains tropical up¬ 
lands well under the normal cloud canopy of the 
rainy Season, and temperate mountain valleys 
swatted in mist for weeks at a time. It extends 
from the mangrove forests at the outfalls of 
Indian rivers to the upper limits of Himalayan 
trees. The number of arboreal species met with 
Is necessarily great Not all of these, however, 
yield useful products; many of those that do are 
limited in distribution or occur but sparingly,, so 
ffa&t their timbers, though often employed locally, 
IltSe known, if known at all, in commercial 
clrctas* The decision to deal in this work With 
most of the species the wood of which is known 
to be of value will meet with the approval of all 
Who may use it, as will the further decision to 
deal with the life-histories of exotics like those 
Australian “ gums ” and American “ mahoganies ” 
the cultivation of which has become definitely 
established in India. But in dealing with the 
trees thus included the author has shown a due 
sense of proportion, for while the accounts of 
elements so important as sal and teak, chir and 
deodar constitute veritable monographs, trees of 
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minor consequence are discussed with commend¬ 
able brevity. 

The illustrations with which the work has been 
provided deserve especial notice. The series of 
coloured plates in which seeds, germinating seed¬ 
lings, and young plants are displayed are ol great 
interest and value; the remaining drawings and 
the photographs are well chosen, carefully repro¬ 
duced, and always instructive. 

Prof. Troup will doubtless prove justified in 
his hope that this work may induce further re¬ 
search in what is a fascinating and important 
field. Meanwhile it is possible to say that, as a 
complement to those of his distinguished pre¬ 
cursors, his work is worthy of the aegis under 
which it has been produced, and will prove a& 
indispensable to the Indian forest officer as that 
of Gamble on “Indian Timbers” and that of 
Brandis on “Indian Trees.” 


The Works of Cavendish. 

The Scientific Papers of the Honourable Henry 
Cavendish , F.R.S. Vol. 1 : The Electrical Re¬ 
searches. Edited from the published papers 
and the Cavendish manuscripts in the possession 
of his Grace the Duke of Devonshire, K.G., 
F.R.S., by Prof. J. Clerk Maxwell. Revised 
by Sir Joseph Larmor. Pp. xxviii-1-452. 
Vol. 2 : Chemical and Dynamical . Edited from 
the published papers and the Cavendish manu* 
scripts in the possession of his Grace the Duke 
of Devonshire, K.G., F.R.S., by Sir Edward 
Thorpe, with contributions by Dr. Charles 
Chree and others. Pp. xii+ 4964-6 plates. 
(Cambridge: At the University Press, 1921.) 
61 . net 2 vols. 

HE Cambridge edition ot the scientific papers 
of Henry Cavendish is much more than a 
mere reprint. In 1879 an edition of the electrical 
researches was published, a work to which Clerk 
Maxwell, the first Cavendish professor of expert^ 
mental physics, devoted the last five years of h$3 
life. This long period was required because 
Cavendish had left behind, in addition to hllM 
papers in the Philosophical Transactions, a rnaitel 
script record of many experiments which werir* 
not published, but were sufficiently precise td! 
prove that he was familiar with the theory d|! 
divided currents; had made a most extensive serial 
of experiments on the conductivity of saline solifff 
tions in tubes, compared with wires of differed 
metals ; and had found out the inductive capact|| 
of glass, resin, and wax. These manuscripts 
occupy 255 pages of the present edition as com¬ 
pared with sixty-six pages which are covered by 
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the two published papers on electricity. In addi¬ 
tion, Clerk Maxwell’s introduction and notes ex¬ 
tend over more than ioo pages, and form a per¬ 
manent record of his work on the manuscripts. 
The new edition of the electrical researches, 
which now forms vol. i of the “ Scientific Papers,” 
has been prepared by Sir Joseph Larmor, who 
has added a preface and a number of notes such 
as were needed to bring Clerk Maxwell’s com¬ 
mentary up to date, and has made a number of 
improvements in the text as issued just before 
the death of the first editor. 

The chemical and dynamical researches which 
form the second volume of the “ Scientific Papers ” 
are edited by Sir Edward Thorpe, and have not 
been issued previously. In this case the propor¬ 
tion of published papers is much larger, but the 
seventy-four pages of introduction form a masterly 
review of Cavendish’s work as a chemist, and 
bring out in a remarkably clear way some of the 
main features of this work. Thus it appears, not 
only from the papers, but also from the manu¬ 
scripts, to how large a degree Cavendish’s ex¬ 
periments assumed an accurately quantitative 
character—even the alkalis that he used were 
standardised by neutralising with nitric acid and 
weighing the nitre which they yielded on evapora¬ 
tion. It was perhaps this passion for exact 
measurements that caused him to withhold from 
publication much of his experimental work, as, 
for instance, part 4 of his “ Experiments on 
Factitious Air,” in which he studied with much 
care, but without securing completely consistent 
measurements, the mixtures of gases (carbon 
monoxide and dioxide, marsh-gas, and hydrogen) 
produced by the destructive distillation of wood, 
tartar, and hartshorn. 

A second feature to which the editor directs 
much attention is Cavendish’s adhesion to the 
doctrine and language of the phlogiston theory. 
The doubt as to Cavendish’s claim to the discovery 
of the composition of water, which is indisputable 
as a matter of experiment, rests mainly on the 
ambiguous expression of his results in the lan¬ 
guage of this theory. Those who have read his 
published papers are familiar with the necessity 
that exists for thinking of oxidation when Caven¬ 
dish speaks of dephlogistication * but it Is perhaps 
fortunate that the letter written by Cavendish to 
Blagden on the receipt of a copy of Lavoisier’s 
“ Nomenclature Chymique ” was not published at 
the time, for it contains a strong protest against 
naming substances in terms of a theory, a pro¬ 
test whldh Is scarcely justified from , one whose 
writings, almost from beginning to end, require 
111 ■ Toe 1 ■' r , -rscieptisLlly, in order to disentangle 
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them from the language of an obsolete theory 
in terms of which they are expressed. 

The unpublished manuscripts on chemistry con¬ 
tain a considerable amount of valuable material. 
An unpublished paper describing Cavendish’s 
“Experiments on Arsenic” (probably made in 
1767) shows that he was familiar with the oxida¬ 
tion by nitric acid of white arsenic to arsenic 
acid, and that he had fully investigated the pro¬ 
perties of the latter acid and Its salts, probably 
ten years before Scheele. He considers, however, 
that “the only difference between plain arsenic 
and the arsenical acid Is that the latter is more 
thoroughly deprived of its phlogiston than the 
former,” and does not recognise the significance 
of the gain in weight which he had found to 
accompany the oxidation. His unpublished “Ex¬ 
periments on Tartar ” also compete in interest 
with the paper in which Scheele, in 1769, first 
described the properties of the acid; but it is not 
clear whether Cavendish’s two series of experi¬ 
ments preceded and followed the publication of 
this paper, or were all carried out independently 
of it. A note on the “ Solution of Metals in 
Acids,” which was withheld from the first paper 
on “Factitious Air,” explains the action of nitric 
acid in dissolving metals as due to the “affinity 
of the phlogiston of the metals to the nitrous 
acid,” giving rise to vapours “composed of the 
nitrous acid united to the phlogiston of the metal.” 
The influence of phlogiston also appears in Caven¬ 
dish’s incredulity when he found that charcoal 
deflagrated with nitre showed a loss in weight 
which was smaller than the loss of weight when 
the carbonate of the ash was decomposed by 
acids—from his point of view the “ fixed air ” in 
the ash was wholly derived from the charcoal by 
a mere process of dephlogistication, and the 
oxygen contributed by the nitre was not allowed 
for; in the same way, it may be noted, Lavoisier 
at first tried to recover oxygen from mercuric 
oxide by heating it with charcoal—a phlogisti- 
cating agent the material character of which was 
realised only when at last the theory of phlogiston 
was obliged to release Its strangle-hold on the 
growing science of chemistry. 

One other service which the editor of the 
chemical and dynamical researches has ren¬ 
dered to the vindication of the merits of Caven¬ 
dish as a pioneer worker in science is seen in his 
detailed study of the experiments on the freezing 
of aqueous acids, which Cavendish carried out 
with the co-operation of Mr. John McNab, of 
Albany Fort, Hudson Bay, as described in the 
Philosophical Transactions of 1788. Sir Edward 
Thorpe is able to show, by a comparison with 
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modern measurements, that Cavendish and his 
colleague froze out and separated the hydrates 
HN 0 3)3 H 2 0 , HN0 3j 2H 2 0, and H 2 SG 4 ,H 2 0 ; 

determined accurately their compositions and 
melting points, as well as those of the eutectic 
mixtures in which these hydrates are concerned; 
and secured data which can be plotted with re¬ 
markable accuracy on a modern freezing-point 
diagram. 

In addition to the chemical papers and manu¬ 
scripts, the second volume of the 41 Scientific 
Papers ” includes reprints of the remaining papers, 
of which the most important describes the well- 
known “Experiments to Determine the Density 
of the Earth.” In dealing with this section of 
Cavendish’s work the editor has obtained con¬ 
tributions from Dr. Chree, who writes a note on 
the determination of the height of the aurora, and 
gives an account of Cavendish’s magnetic work; 
from the Astronomer Royal, who writes on 
Cavendish’s astronomical manuscripts; from Sir 
Archibald Geikie, who writes on Cavendish as a 
geologist; and from Sir Joseph Larmor, who 
adds a note to a manuscript on 44 The Refraction 
on a Mountain Slope,” and gives an account of 
Cavendish’s mathematical and dynamical manu¬ 
scripts. 

It Is a tribute to the work which has been ex¬ 
pended on these two volumes that only sixty-six 
out of 452 pages of the first volume, and 220 
out of 496 pages of the second, are occupied by 
reprints of the papers from the Philosophical 
Transactions. The Cambridge University Press 
has produced a worthy memorial of the work 
of one of the most distinguished of Cambridge 
and no Student of the history of science in 
England can afford to ignore or to neglect these 
volumes* 4 T. M. L. 


Paris Weather Statistics. 

J Mm MMeorologique de Paris. By Joseph L6vine. 
Pp. vl 4 83 -f 9 plates. (Paris : Gauthier-Villars 
et Cie, 1921.) 20 francs. 

UCH more will be found in this atlas than 
is to be inferred from the title. The 
author promises to set out graphically the annual 
values of meteorological elements for Paris from 
1700 to 1920, with monthly values from 1761. 
This is shown in a series of plates. He also gives 
complete monthly ami annual tables for several 
elements from 1874 to 1920, with a column of 
annual departures from average, and ! of varia¬ 
tions from year to year. The wind tables are not 
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so full, as they date back only to 1890, and some 
of the other tables do not begin until 1876 or 
1878. In addition, there is a table of extreme 
barometer readings irom 1809 to 19x9 for each 
month and for the year, and of highest and lowest 
mean monthly and annual readings from 1757 to 
1919. The highest recorded barometer reading 
at an altitude of 67 m. was 781-2 mm. in February, 
1821, and the lowest 7135 mm. in December of 
the same year. During the period from 1878, of 
which fuller details are given, the highest read¬ 
ings were 7824 mm. on January 16, 1905, and 
7823 mm. on January 17, 1882, at an altitude of 
50 3 m. (corresponding to 780 7 mm. at an alti¬ 
tude of 67 m.), and the lowest 7181 mm. on 
January 10, 1916. It is to be remarked that at 
Greenwich, in the same period, the highest read¬ 
ings—782 mm.—were recorded on January 17, 
1882, and January 29, 1905. The latter was 
nearly a fortnight later than the Paris maximum, 
though the former was on the same day, indi¬ 
cating a very extensive anticyclone, with possibly 
an even higher reading at some intermediate point 
Naturally, no such accordance can be expected 14 
the minimum readings. 

The highest shade temperature at Paris was 
384° C. (101*1° F.) on July 20, 1881, five days 
after the Greenwich reading of 97*1° F., which 
has been exceeded only by that of ioo-o° F. of| 
August 9, 1911, on which day the Paris reading 
was 97-7°. The lowest shade minimum in the 
same period at Paris was -25-6° C. ( —14-1° F.) 
On January 20, 1879, about 20° F. lower than 
anything at Greenwich since 1841; but in spite 
of the greater rigour of the Paris frosts, thefv 
occur neither so early nor so late as at Green¬ 
wich. The limiting dates at Paris are October 5 
and May 13; at Greenwich, September 27 suffi 
May 24. The corresponding limits for ground 
frost at Paris are September 13 and June 9, ||| 
the period covered by the table is only from 1902 
to 1920. There are no real limits at Green'll 
for ground frost, for it has been recorded during 
the same period in both July and August. ' : M 

The mean rainfall of Paris is about an inch 
less than that of Greenwich. In the forty-six 
years of the table 28 in. was exceeded at Paris 
twice, and at Greenwich eight times. On 
other hand, in six years at Paris, and in only two 
at Greenwich, did the annual total fall 
19 in. 

Unfortunately, there is scarcely any infonna* 
tion about duration of sunshine. The authbrif| 
marks that the record is not homogeneous, M 
gives only the figures for 1919. 

W. W. B. 
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Soil and Soil Management. 

(1) Agricultural Geology . By Dr. F. V. Emer¬ 

son. Pp. xviii + 319. (New York: John 
Wiley and Sons, Inc.; London : Chapman and 
Hall, Ltd., 1920.) 16s. 6 d. net. 

(2) The Soils and Agriculture of the Southern 
States . By H. H. Bennett. Pp. xviii + 399 
+ plates. (New York: The Macmillan Co.; 
London: Macmillan and Co., Ltd., 1921.) 
185. net. 

(3) Productive Soils; The Fundamentals of Suc¬ 
cess fkd Soil Management and Profitable Crop 
Production. By W. W. Weir. (Lippincott’s 
Farm Manuals.) Pp. xvi + 398. (Phila¬ 
delphia and London: J. B. Lippincott Co., 

1920. ) 105. 6 d. net. 

(4) Soil Alkali: Its Origin > Nature and Treatment. 

By Prof. F. S. Harris. (Wiley Agricultural 
Series.) Pp. xvi + 258. (New York: John 
Wiley and Sons, Inc.; London : Chapman and 
Hall, Ltd., 1920.) 135. 6 d. net. 

(5) Text-book of Land Drainage. By J. A. 
Jeffery. (The Rural Text-book Series.) Pp. xx 
4- 256. (New York: The Macmillan Co.; 
London: Macmillan and Co., Ltd., 1921.) 
I0&. 6d. net. 

(6) Agriculture and Irrigation in Continental and 
Tropical Climates. By K. D. Doyle. Pp. xv 
+ 268. (London: Constable and Co., Ltd., 

1921. ) 195. net. 

HE output of books on the soil is now con¬ 
siderable, especially in the United States, 
and it is gratifying to find that the number of 
agricultural students is so large as to justify an 
array of volumes such as now exists. 

(1) Prof. Emerson deals with the subject funda¬ 
mental to a large part of the work—the geological 
processes by which the mineral particles of the 
soil came to have their present properties, com¬ 
position, and position. It is no longer supposed 
that die study of soil is simply a branch of geo- 
logy, because the vital part played by biological 
factors is fully recognised. Nevertheless the fact 
remains that geological factors determine the 
whole structure of the soil, on which its agricul¬ 
tural value largely depends. 

The book deals exclusively with United States 
conditions, but it is of more than local interest. 
Xhe method of handling the subject may be com¬ 
mended to teachers in this country who have no 
book on similar lines dealing with Great Britain. 
In particular the illustrations and the models are 
distinctly helpful in character. 

; Gobd use is made of the material collected by 
the U.S. Soil and Geological Surveys, and there 
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are sketch maps to show the broad outlines of the 
soil regions and the main types of soil. One of 
the most important soil regions is the coastal 
plain, extending from New Jersey through Texas 
and on to the south, which consists mainly of 
sands or light loams. West and north of this 
region is the Piedmont Plateau, the soils of which 
are in the main rather heavy. A third highly 
important group contains the glacial and loessial 
soils, which include much of the wheat and corn 
belt. 

In addition to the account of soils there is a 
useful survey of the phosphate deposits of the 
States. It is not generally realised that the 
United States is by far the leading producer of 
rock phosphate, and claims to be able to maintain 
this position in virtue of its enormous untouched 
reserves. Tennessee and Florida are the most 
important sources. 

Altogether the book is one which cannot fail to 
interest the teacher in this country, while the 
serious agricultural student will welcome it as a 
concise statement of the origin of the soils of the 
United States and will wish he knew of as good 
an account of British soils. 

(2) Dr. Bennett starts where Prof. Emerson 
leaves off, and, assuming the soils already formed, 
proceeds to describe them in detail and to show 
what agricultural systems have grown up on 
them. As an illustration: the coastal plains soil 
mentioned above is here subdivided into eighteen 
divisions, of which by far the largest is the Nor¬ 
folk soil. General farming predominates over the 
whole area, the particular crops being determined 
by the climate, which varies from subtropical to 
moderate conditions not far removed from our 
own. The main crops, however, are cotton, 
maize, and tobacco ; about 70 per cent, of the 
United States cotton is produced on these soils. 
There are also many specialised areas and 
instances of crops or products which, at first sub¬ 
sidiary, have gradually assumed more and more 
importance, until finally they dominate a district 
or formation. The data are well collected, and 
there are many tables of statistics, both in the 
main part of the book and in the appendix, whidh 
the reader will not easily find elsewhere. There 
are numerous illustrations of normal- agricultural 
practices and novel features which possess suffi¬ 
cient interest to justify special description. 

We know of no better account of the soil and 
agriculture of the Southern States, and, as in the 
case of Prof. Emerson’s work, the British teacher 
will certainly wish he had as good an account of 
the uses to which British soils are put. 

(3) Prof. Weir’s book deals with the subject of 
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soil generally, not with the soils of a particular 
region. It is written for the practical agricultur¬ 
ist and for the student who wishes to farm rather 
than for the man who desires to become a soil 
expert, and the illustrations and the tables are of 
such a kind as will appeal at once to the man 
interested in the business aspects of the subject. 
Take, for instance, Table I., which summarises 
a long and complex series of experiments in Ohio, 
or the comparison between grain-farming with 
and without livestock respectively shown in 
Table II. 


Table I.— Effect of Liming an Acid Soil. 


Treatment 
(once m 5 year*) 

Average value j 
of crops j 

per acre per 
| rotation 

Average cost 
of lime 
and fertiliser 
per acre 
p«r rotation 

Net gain per 
acre 

per rotation 


Un- 

hmed 

Limed ! 

Un 

limed 

Limed 

Un 

limed 

Limed 


Dollars 

Dollars ; 

Dollars 

Dollars 

Dollars 

Dollais 

No manure, no 

ferUhser 

49.40 

! 

1 6l 40 

_ 

5.00 

— 

7 00 

Manure (8 tons 

per acre) 

7S.58 

94-49 

16.00 

21 00 

14 96 

25 87 

Acid phosphate 
( 3201 b. per acre) 

67.80 

81.80 

2 60 

7 60 

, 

15 20 

24 20 

Complete fertiliser 

87.76 

104.49 

17 60 

22 60 

23 46 

35 °9 


Table II. —Grain farming v. Stock farming in maintaining 
Soil Fertility . 



Average yields per acre in 
grain-farming 

Average yields per acre 
in stock-farming 

Crops. 

1 

Grain or j 

— 

Hay, stover, or 

Gram or 

Hay, 


seed. t 

j 

straw. j 

seed. 

Jrtraw 


Bushels. I 

Tons. 

Bushels. 

Toni 

Ota, .** 

58*6 | 

None harvested 

64*6 

1*55 

Soybeans 

19*0 

0*87 

21 ‘9 

1*00 

Wheat ... 

287 

1 32 

32*4 

i *55 

Clover M 

Not gathered 


2*23 


It would be difficult to find terser and clearer 
illustrations of the important part played by lime 
and livestock as adjuncts to good farming. 

There is an excellent section on ploughs and 
other implements, and an interesting example of 
a fraudulent use of soil analysis of a kind we have 
not met with in this country. We should not 
agree with the author’s unqualified statement of 
the Law of Diminishing Returns as applied to 
fertilisers; recent experiments in this country in¬ 
dicate that the return increases at first in a greater 
proportion than the amount of fertiliser used; not 
until a certain excess is reached does the return 
begin to diminish. 

(4) Dr. Harris’s book is entirely specialised, and 
deals with one aspect of soil only, viz. alkali, a 
sufficiently important subject, however, to occupy 
one man’s whole time and attention. 4 He speaks 
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with great authority; as the Director of the Utah 
Agricultural Experiment Station he has had 
unrivalled opportunities for studying the problem 
at first hand. By alkali is meant any soluble salt 
that makes the soil solution sufficiently concen¬ 
trated to injure the plant; the salts include the 
chlorides, sulphates, carbonates, and nitrates of 
sodium, potassium, and magnesium, and the 
chloride and nitrate of calcium. In the author’s 
view these salts arise from desiccated inland seas 
Most of them are actually neutral, but the word 
“alkali” has so long held the field that it is not 
likely to be displaced. Some idea of the magni¬ 
tude of the problem is conveyed by the statement 
that more than 9,000,000 acres (or 13 per cent.) of 
the irrigated land of the United Stales suffer from 
this cause. While the author devotes his attention 
largely to practical problems he is quite alive to 
the scientific interest of the matter, and he gives 
numerous references which will allow the student 
to proceed further in the inquiry. 

There are useful lists of indicator plants and 
descriptions of some of the most typical of them. 
Certain of the Atriplex species are the last to 
abandon an alkali flat. Various methods are 
described by which the ill effects can be mitigated, 
but the only permanent cure is flooding, which, 
however, must be accompanied by adequate 
drainage or it soon makes matters worse. 

(5) Prof. Jeffery, who was lor long in charge 

of the Soil Department of the Michigan Agricul¬ 
tural College, and has now become Land Com-i 
missioner for one of the important States rail¬ 
ways, has published the book on drainage for 
which he was known to possess considerable 
material. It is intended for the student, and 
presents the subject in a very comprehensive 
form. Some of the experimental demonstrations 
are ingenious, and many of the data will prove! 
of interest to the teacher. In the United States, 
as in England, the level of the wells is falling*; 
though usually only slightly, the minimum lowta^ 
ing per decade for the entire country bei^| 
o-68 ft. for dug wells and 2 17 ft. for drilled wells; 
the maximum recorded is 4 66 ft. for the decade* ; 
The book contains some interesting illustrations 
of actual drainage problems which cannot fail tV- 
help the student. a j 

(6) Mr. Doyle’s book deals with the specialised 
subject of irrigation in its wider aspects and 
regarded as the basis of prosperous farming. 
“ The most certain road to profitable productid|| 
is by .permanent irrigation with good drainag<|ff 
in an equable climate, free from frost. Under 
these circumstances much of the uncertainty of 
farming is eliminated and tBe best conditions of 
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growth can be secured as if in a laboratory.” 
This thesis is developed at length, and the author 
does not confine himself to any one country, but 
ranges over much of the British Empire. The 
book will be found to help the agricultural student 
who wishes to farm in the Empire, but is not cer¬ 
tain where to go or what sort of problems will 
confront him when he begins. 

E. J. Russell. 


History and Method of Science. 

Studies in the History and Method of Science. 
Edited by Dr. Charles Singer. Vol. 2, 
Pp. xxii + 559-f55 plates. (Oxford: At the 
Clarendon Press, 1921.) 48s. net. 

N recent years there has been a great develop¬ 
ment in the study of history as applied to 
science, and apart from special journals and 
magazines dealing generally with the history of 
science, there is a constant accession to scientific 
literature of historical treatises, essays, and bio¬ 
graphies. The present volume is the second of 
a series the aim of which is to help the student 
to a conception of the true place of scientific dis¬ 
covery in the history of human thought, and by 
a series of special papers to show the lines along 
which the accumulated mass of scientific know¬ 
ledge has evolved. 

The scope is wide, for the volume deals with 
such diverse subjects as hypothesis, science and 
metaphysics, Aristotle and the heart, medieval 
astronomy, the scientific works of Galileo, 
Leonardo as an anatomist, Greek biology and 
its relation to the rise of modern biology, etc. 
Whether it is expedient to collect in one volume 
subjects differing so widely in nature may be 
open to argument. At the same time, so far as 
we can judge, all the articles are of high merit, 
and many of them represent the* work of years or 
even a lifetime. There must be few people 
whose minds are so constituted or whose know¬ 
ledge and interests are so great that they can 
turn from reading 44 Four Armenian Tracts on. 
the Structure of the Human Body ” to read with 
relish or profit the learned article on 44 Archi¬ 
medes’ Principle of the Balance and some Criti¬ 
cisms upon it ”; but the object of the editor was 
no doubt one of instruction and an attempt to 
keep open the wider channels of science which 
are daily liable to silt up through the contract¬ 
ing power of extreme specialism. 

Mindful of these difficulties, it would therefore 
be invidious to criticise each article. As the 
bulk of the volume applies to history in 
the natural sciences, it will appeal most strongly 

108] 


to biologists, and in this connection we may 
direct attention to the interesting article by 
E. T. Withington, 44 The Asclepiadse and the 
Priests of Asclepius ”; that by the Norwegian, 
H. Hopstock, on 44 Leonardo as Anatomist”; 
and the very exact and accurate article by F. J. 
Cole on 44 The History of Anatomical Injec¬ 
tions.” The editor, Dr. Singer, contributes the 
longest article in the book, entitled 44 Greek 
Biology and its Relation to the Rise of Modern 
Biology,” amply, and indeed expensively, illus¬ 
trated. 

Altogether, the book is a credit to all those 
who have co-operated in its production, and con¬ 
sidering its get-up as well as the price of every¬ 
thing connected with printing at the present time, 
its cost must be regarded as very reasonable, if 
not actually cheap. W. B. 


Our Bookshelf. 

The Chemists' Year Book, 1921. Edited by 

F. W. Atack, assisted by L. Whinyates. 
Vol. 1, pp. vi + 422; vol. 2, pp. vii-viii-f- 
423-1142. (Manchester: Sherratt and Hughes, 
1921.) 

The new edition of “The Chemists’ Year Book” 
has been revised in the sections on fuels and 
illuminants, crystallography, and cellulose, while 
the section on coal-tar has been completely re¬ 
written. There are some inaccuracies to be 
noticed in the section on ‘'Notable Dates in the 
History of Chemistry,” but the numerical data 
appear to have been edited carefully in accord¬ 
ance with recent work. The section on acid and 
alkali manufacture is too brief to be of much 
value, though in some cases in which the book 
has been tested it has shown itself superior to 
other more ambitious works. The exact mean¬ 
ing of “percentage” in density tables, for in¬ 
stance, is given in cases where other compila¬ 
tions are quite ambiguous. 

Pure Thought and the Riddle of the Universe . 
By F. Sedldk. Vol. 1, Creation of Heaven 
and Earth. Pp. xv + 375. (London: George 
Allen and Unwin, Ltd., n.d.) 1 8 s. net. 

The aim of this book is praiseworthy in the 
highest degree. Unfortunately it cannot be said 
to achieve success. The author tells us that he 
has already published a translation of the first 
two volumes of Hegel’s 44 Wissenschaft der 
Logik,” but it had failed to arouse interest. He 
has therefore conceived the idea, not of para¬ 
phrasing it literally, but of presenting what he 
considers and accepts as its essential meaning in 
his own words. Where he seems to us to fail is 
in not understanding that Hegel, so far as he 
makes appeal to present students, does so in the 
spirit of his thought and not in the now anti¬ 
quated form of its expression. 
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A Geological Excursion Handbook for the Bristol 
District . By Prof. Sidney H. Reynolds. 
Second edition. Pp, 224. (Bristol: J. W. 
Arrowsmith, Ltd.; London: Simpkin, Mar¬ 
shall, and Co., Ltd., 1921.) 55. net. 

The second edition of this useful handbook re¬ 
produces the first in all essential features. ^ The 
author is, however, well known for his untiring 
investigations into the geology of his district, and 
the recent researches of his pupils and himself 
have necessitated a number of minor alterations 
in the descriptive portion of the book. 

The chief additions relate to the igneous rocks 
associated with the Carboniferous Limestone, and 
four out of five new text-figures illustrate the 
outcrops and exposures of these rocks at Goblin 
Combe and in the neighbourhood of Weston- 
super-Mare. 

It is to be regretted that page-references are 
lacking, not only in the list of illustrations, but 
also in all the other references made to text- 
figures. T. F. S. 


Letters to the Editor. 

f The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return, or to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Nature. No notice is 
[taken, of anonymous communications .] 

Ruling Test Plates for Microscopic Objectives: 
Sharpness of Artificial and Natural Points. 

Test plates for microscopic objectives should con¬ 
sist of alternate opaque and transparent lines 
approximately of the same width, and placed on a 
plapfc surface (not grooves engraved on transparent 
material). Considerable difficulty has been found in 
producing such fines when the distance between them 
is less than about 1/2000 in. They might be made 

t y ruling on thin opaque films, and, so far as opacity 
5 concerned, films of silver or other metals chemically 
deposited on glass would meet the case; but the in¬ 
trinsic strength of these films is greater than their 
adherence to the glass, and the whole of the metal 
is tom away by the ruling^ point when the lines are 
close together. In many trials I have never succeeded 
in ruling on chemically deposited silver at even 2000 
lines per inch. I have found, however, that films of 
dertam aniline colours dried on glass are well adapted 
for the purpose, their opacity being so intense as to 
show a fair depth of colour even when the thickness 
of the film is a very small fraction of 5 a wave-length 
of visible light. Their adherence also to the glass is 
greater than their intrinsic strength, and, so far as 
my experience goes, the limit to the fineness of the 
lines which may be ruled on them is not reached until 
the spacing of the lines is less than the thickness of 
the film. 

In ruling lines on such films the load on the ruling 
point should be sufficient to remove the material of 
the film, but not to scratch the surface on which it is 
laid, and considering how soft the film is compared 
to glass or quartz, it seemed worth while to see 
whether a steel point might not be substituted for 
diamond in the ruling process. 

In loplriiig Into this question, one of the first things 
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to be noticed was the extraordinarily small load which 
must be placed on the point. Suppose, for instance, 
that it is required to rule at the rate of 100,000 per 
inch, the area of the point in contact with the plate 
must not be greater than (1/200,000) 3 in., and since 
a grain is roughly about 1/ 15,700,000th of a ton, a load 
of 1 grain on the point will produce a pressure of 
more than 2500 tons per square inch. Even hard steel 
would not stand a hundredth of this pressure for long, 
and though I am not aware that any accurate 
measures have been made of the pressure required to 
scratch glass, I should expect it to be less than 10 
tons per square inch. 

For ruling lines at 100,000 per inch, therefore, the 
load on the point should be not greater than 1 /200th 
of a grain, and the holder in which the point is 
carried by the ruling machine would have to be made 
with a very small mass, and counterbalanced. 

To find out whether it was possible to grind steel 
points to the requisite fineness, I began by examining 
the poinfs of needles in the state in which they are 
sold. 

They varied in the degree of sharpness, but their 
extremities were all somewhat parabolic in section, 
with an average minimum radius of curvature of the 
order of 1/20,000 in. (Fig. 1). 

On trying to secure a finer point by grinding, it 
was found that, using the lightest pressure which 
could be applied by hand to a needle mounted at the 
end of a light reed, the point continually broke away, 
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FioS i to 10.—(Traced ftom fhatografih'i) r, needle average point as 
sold 2, needle ground under a load of 15 grams , see broken point. 

3, needle softened to show bending undei the same load 4, needle: ; 
ground under a load of 1 gi am (about) 5, needle dropped, point 
downwards, on a glass plate , fall 1 m 6 , spine of cactus (Opuntia) * ;> 
barbs much sharper than the apex 7 , thistle spine 8, gorse prickle. ' 
9> stinging hair of nettle this is a thin walled tube , a drop of poison 
is issuing from the end 10, bramble immature prickle , older prickles , 
are not so sharp. 

leaving a rough end somewhat less than if 10,000 in. \ 
in diameter (Fig. 2). On repeating the process with | 
a needle which had been slightly softened, the 
tended to become cylindrical, and the cylindrical parti 
broke off when its length* was about two diameters 
(fig* 3)* (This cylindrical end is analogous to tb*L 
“ w * re edge n left when sharpening a rather soft khlftf 
or chisel.) 
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Using an unsoftened needle so mounted that very 
light pressure might exist between it and the grind¬ 
ing stone, a point was produced which appeared per¬ 
fectly sharp under a microscopic power of 300 
{Fig. 4). How sharp this really is is quite uncertain, 
for probably the same appearance would be presented 
whether the radius of curvature were one-half or one- 
hundredth of a wave-length of the light used in its 
examination. 

I believe, however, that, short of molecular dimen¬ 
sions, there is no limit to the sharpness attainable 
if sufficiently light pressures are used in grinding. 

In order to get some idea of the chance which i 
a fine steel point would have of surviving when in 
use, I dropped a needle weighing about 3 grains j 
through a distance of 1 in. on a glass surface, j 
The result is shown in ' 

Fig- 5 - 

It would seem, there¬ 
fore, that though it might 
be just possible to rule 
lines separated by 
1 /100,000 in. with a steel 
point, great care would be 
required, especially in 
bringing the point into con¬ 
tact with the film at the 
beginning of each line. 

What happens in the 
process of grinding is in¬ 
dicated in Fig. 11, a, b t c. 
Suppose that a truncated 
cone (a) is being ground, 
and that the pressure be¬ 
tween it and the stone is 
at first uniformly distri¬ 
buted along the line AB; 
as grinding proceeds it is 
evident that the pressure 
near the small end will 
diminish, owing to the 
necessaiy bending and 
shear set up at that part. 
Continued grinding either 
causes the tip to break off 
(b), or forms a quasi-cylin- 
drical end (c), according to' 
the brittleness or pliability 
of the material. (The 
wire - like end (c) . is 
analogous to the “ wire edge ” formed when grinding 
a slightly soft knife ‘or chisel.) 

The harder the material and the more obtuse the 
cone, the nearer to the geometrical apex will the 
break occur. 

In the ground diamond points which I have 
examined the end is rounded, and the lines of diffrac¬ 
tion gratings ruled by them are merely very shallow 
grooves, as may be seen if thin sections are made 
of celluloid or gelatine casts. Casts taken from a 
Rowland grating of about 17,000 lines per inch gave 
spectra nearly as brilliant as the grating itself, but the 
depth of the grooves was not distinguishable even 
when viewed with an immersion twelfth objective. I 
have been told that in ruling these gratings the load 
on the point was 3 or 4 grains, and if this is 
the case the whole of the ruled surface must have 
been sunk below that of the original level. In casts 
from some of my own gratings of 5000 per inch, the 
grooves, 1 though shallow, could be readily distin¬ 
guished. Each groove was the full 1/5000 in. across, 
and I know now that the load on the point was 
excessive (see Fig^,- 12). \ 
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Figs ii, a, b, c r and 12. 


The natural edges of splinters of diamond offer 
sharper points than can be attained by grinding, and 
I believe that the finest ruling could be made with 
such splinters, properly mounted, if they could be 
applied with a sufficiently light load. 

Many orders of plants form hard points, which, 
according to Bentham, should be called “thorns ” 
when developed from the wood, and “spines ” or 
“prickles ” when products of the epidermis. 

These points are often said to be “ as sharp as 
needles,” and at various times I have examined a 
great variety of them in order to determine their 
real dimensions. Figs. 6-10 are traced from photo¬ 
graphs, but only in the barbs of the spines of some 
cacti have I found any natural points which 
approached the sharpness of a needle. As a rule 
“thorns” are much blunter than “spines” or 
‘prickles.” A. Mallock. 

9 Baring Crescent, Exeter, August 16. 


Biological Terminology. 

I suspect that there are many others of the rank 
and file like myself who have followed this corre¬ 
spondence and feel, like a man who is a bad guesser 
of riddles, that there is somewhere in the questions 
asked by Sir Archdall Reid a “catch,” and cannot 
yet see it. Of course, he is too busy and earnest a 
worker in science to ask mere riddles, and many 
would be thankful for a concise statement of what 
has been gained so far. The leading biologists have 
held aloof lately, and the physiologists seem dis¬ 
inclined to answer the appeal made to them. Is this 
because Sir Archdall Reid has convinced both these 
groups, or because they are indifferent to the issues 
raised, or because they are waiting for them to be 
put explicitly and some proposals made? 

Sir Archdall Reid is liberal enough to allow us to 
give up for the moment the familiar examples of a 
“head” and a “scar,” and even the blacksmith’s 
arm. The last of these Is too imaginary a case to be 
of much use, for no one, so far as I know, has pro¬ 
duced a series of, say, tw r enty generations of black¬ 
smiths, male and female, and demonstrated the effect 
or non-effect of the special use of the blacksmith’s 
muscles on those of his clerical descendant. I am 
sure he will allow’ me to bring forward a simpler and 
lowlier example -which appears in a book written by 
me and reviewed in Nature of June 2, p. 419. 
It is chosen from the mode of arrangement of the 
hair on the ventral surface of the domestic horse’s 
neck, and I have contended that certain patterns 
found here are inherited and produced by the 
frequently repeated stimuli of friction in draught 
horses due to the collar. It may, I think, be 
granted :— 

(1) That the domestic horse is descended from a 
wild form of the Equidae, and it shares with the 
zebra, kiang, and onager a uniform slope of hair from 
the lower jaw to the chest. 

(2) That numerous and varied patterns are found 
In place of this “normal” slope In a certain large 
number of horses to-day, and these are attributable 
to the friction of the moving collar through many 
generations. The inference here may be wrong or 
right, but this does not affect the bearing of the 
example on Sir Archdall Reid’s questions to biologists 
as to what they mean when they speak of “acquired 
characters.” It is legitimate, therefore, to speak of 
a horse in respect of this character as “normal” or 
“abnormal,” the latter having patterns or reversed 
areas of hair, the former none. The normal horse 
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has thus inherited the uniform slope of hair which , I 
believe, is common to all mammals, but at some dis¬ 
tant period of its evolution the abnormal horse began 
to assume the incipient variation because its ancestors 
were subject to friction from a collar sufficient to 
produce it, whereas the normal horse and its ances¬ 
tors were not. We may surely to-day call these pat¬ 
terns “acquired characters,” though their initial 
stages were too slight to be discovered. In such an 
inquiry as this, if we look away from the slight initial 
stages and concentrate attention only on fully formed 
“characters,” we become bemused by this unfortunate 
term with all its implications. How does it help our 
•view of the matter to call both the normal and ab¬ 
normal slope “acquired” because the horse.inherits 
the potentiality of responding thus to the stimuli of 
friction? If we must do so, we shall have to find 
•some fresh term for the initial stages and changes of 
structure. Would Semon’s conception embodied in 
the word “engram ” not suit the case’ On his hypo¬ 
thesis “engrams” are transmitted after the opera¬ 
tion of a sufficient number of stimuli. 

Will Sir Archdall Reid then tell us what he thinks 
of such initial variations as the one I have chosen, 
and what we should call them, if not “engrams”? 
These considerations are apart from the complications 
of inheritance introduced by bisexual reproduction and 
its shuffling effect on variations. Walter Kidd. 

2 Suffolk Square, Cheltenham, August 19. 


The “ Radiant ” Spectrum, 

The title refers to an interesting optical effect ob¬ 
served and described many years ago by Sir David 
Brewster (Phil. Mag., September, 1867), which appears, 
however, never to have been satisfactorily explained. 
When a small brilliant source of light is viewed* 
through a prism held in front of the eye, a remark¬ 
able appearance is noticed, represented roughly in the 
accompanying diagram (Fig. 1). In the continuation 
of the spectrum of the source, but considerably beyond 
its violet end, is seen a patch of light consisting of 



streamers radiating from a centre, as shown. A brief 
statement on the cause of this effect, as determined 
in an investigation made by me, may be of interest to 
readers of Nature. 

The phenomenon is due to the diffraction of light 
in its passage through the eye by the corneal cor¬ 
puscles. Were there no prior dispersion of the light 
by the prism, the diffraction-halo would appear to 
consist of streamers surrounding the source and radiat¬ 
ing from it directly. The effect of the dispersion on 
the diffraction-halo is to shift its achromatic centre 
towards the side of the shorter wave-lengths—in fact, 
to a point lying considerably beyond the violet of the 
spectrum of the source, exactly as observed. The 
streamers in the halo really consist of elongated dif¬ 
fraction-spectra, and the effect of the prism is to re¬ 
orient them, so that they now appear to diverge from 
the altered position of the achromatic centre. This 
explanation of Brewster’s phenomenon is strikingly 
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confirmed by the fact that very similar effects may be 
observed in the diffraction-halo due to a glass plate 
dusted with lycopodium, when held in fiont of the eye 
along with a 6o° glass prism. 

C. V. Raman. 

22 Oxford Road, Putney, S.W.15. 

August 12. 


Remarkable July Rainfall at Blue Hill, Mass. 

In connection with the present abnormal season in 
North-Western Europe, it may be of interest to note 
that July, 1921, was not only the wettest July, but also 
the wettest month of any at Blue Hill since observa¬ 
tions began thirty-six years ago. The co-ordinates 
of the observatory are 0=42° 12' 44" N., and 
71 0 6' 53" W. Every effort has been made to preserve 
the integrity of the record. The total rainfall for 
July was 261 mm. (1043 in.), the normal rainfall 
for that month being 99 mm. (3 92 in.). There were 
eleven rainy days, and one on which a trace of rain 
fell. 

So far as frequency is concerned, it was a normal 
month. 

It is difficult to characterise properly^ the rainfall of 
a summer month, owing to variability in the intensity 
of thunder showers. During the past month there 
were no remarkably heavy downpours such as distort 
monthly totals. Also there was on the last day of 
June a heavy rainfall which, if allowed for, easily 
makes the period one of maximum rainfall. By com¬ 
parison with long-period records at New Bedford, 
68 km. south (107 vears), and Boston, 16 km. north 
(103 years), it is evident that the rainfall of July, 192!, 
is the heaviest in a century. With the exception of 
August, 1826, when at New Bedford 475 mm. was 
recorded, half of which, however, fell in 72 hours, the 
past month can be regarded as the wettest period in 
this section for more than a conturv. 

Furthermore, this^ section of the North Atlantic coast 
is evidently in a period of maximum rainfall. At Blue 
Hill the data are as follows (in the upper row normal 
35-year-period rainfalls; in lower rows the departures 
for 1920 and 1921):— 

„ Jan. Feb Mar Apr May June JuH. 

35 years mm. 103 101 no 94 91 80 99 

1920 -20 +88 +25 +69 +101 +139 - 22 

1921 - 8 - 1 -38+36 + 41 + 30+166 

Aug c ept Oc* Nov Dec Year Year/12. 
IOO I04 99 96 98 II79 98 

+ 25 -28 -42 +76 +23 1621 I35 

_______ _ 150 (?) 

Alexander McAdie. 

Harvard University, Blue Hill Observatory, 

Readville, Mass., August i. * 


The “Philosophical Magazine.” 

A letter which appears to have been widely cirA 
culated has reached me from the National Union of 
Scientific Workers virtually attacking the manage¬ 
ment of the Philosophical Magazine . Will you allow 
me, therefore, briefly to say that the referees mea^ 
tioned on the title-page of that journal are frequently 
consulted, and that their services are not so nominal 
as the writers of the circular suppose? ? 

I would add that, in my judgment, the Philosophic0 
Magazine is well managed; that a conservative atti¬ 
tude towards old-established organs is wise; and tb$f/| 
it is possible to over-organise things into lifelessness. 

Oliver Lodge. 
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The Present Position of the Wave Theory of Light. 

By Dr. R. A. Houstoun. 


I. 

HE emission theory of light prevailed for a 
century after Newton’s death. During this 
time his “ Opticks ” was regarded as of equal 
importance as his “ Principia,” and his emission 
theory as of equal value as his law of gravitation. 
Then, principally owing to the work of Fresnel, 
the emission theory was overthrown, and the wave 
theory established in its place. The latter in its 
turn has prevailed foi a century, but now in cer¬ 
tain quarters doubts are being expressed as to 
whether it is competent to explain the results of 
recent experimental work, and whether, after all, it 
may not be advisable to hark back to some form of 
emission theory, at least for certain fields of work. 

There are two great differences between the 
situation now and as it existed a hundred years 
ago. Then the wave theory under Fresnel pre¬ 
sented a clear and definite alternative to the emis¬ 
sion theory of Newton, explaining certain decisive 
experiments in a simple and natural manner. The 
critics of the wave theory at present are not so 
much hostile as neutral towards it. They present 
no alternative to it ; they admit its strong position 
and also admit the impossibility of Newton’s emis¬ 
sion theory in the light of the experimental work 
of to-day. But they direct attention to certain 
results which they have difficulty in reconciling 
with the wave theory, and hint at somehow com¬ 
bining the advantages of both theories. 

Another difference between now and a hundred 
years ago is the manner in which we regard our 
theories. Then a theory was true or false; we 
were engaged in interpreting the processes of 
Nature which existed independently of us and 
outside of us, and it was necessary that the true 
solution should be true for all time. Nowadays 
we do not so much speak of the truth of a theory 
as of its utility, or rather the truth of a theory 
lies in its utility. Truth is what works. Conse¬ 
quently we require of a theory only that it should 
be true for our day and our generation. A theory 
work$ if it connects the facts together and enables 
us to predict new facts. We can never penetrate 
to the essential nature of things; we can only com¬ 
pare them with other things. Physical theories are 
metaphors. When we say that light is propagated 
in wave motion, we mean that it is propagated like 
wave motion. This change in the attitude of the 
physicist towards his theories had been pretty 
widely adopted before the results of the principle 
of relativity became known; the latter made the 
change of attitude known to the public. 

The criticisms directed against the wave theory 
gt present arise from two quarters, namely, the 
principle of relativity and the quantum 
phenomena. * 

The special theory of relativity requires that 
the mass of a system should vary with its internal 
energy, that consequently radiation, including 
Ii^h| waves, should have mass. In connection 
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with this result a paper by Sir Joseph Thomson, 
entitled “ Mass, Energy, and Radiation,” which 
appeared in the Philosophical Magazine for June, 
1920, is of the greatest interest and importance, 
not so much for its actual results as for the devel¬ 
opment it foreshadows. It is well known that the 
relativists operate with symbols and not with 
physical ideas; this paper is “an attempt to help 
those who like to supplement a purely analytical 
treatment of physical problems by one which 
enables them to visualise physical processes as 
the working of a model; who like, in short, to 
reason by means of images as well as by 
symbols. ” 

The paper assumes that all mass, that of atoms 
as well as that of electrons, is distributed through 
space with a density determined by the electric 
field at the place where the mass is supposed to 
exist, and that energy of every kind, kinetic, 
potential, thermal, chemical, or radiant, is of one 
and the same type, being the kinetic energy pos¬ 
sessed by the particles which are supposed to 
constitute mass. Transformation of energy is 
merely the flow of the mass particles from one 
place to another. Thus, for example, on this view, 
when a body gains kinetic energy, it is not because 
any of its mass particles are moving faster; it is 
because the mass of the body has been increased, 
and the increase in the mass implies a proportional 
increase in the energy. 

We are not yet in a position to calculate the 
mass of any one of these mass particles, but at 
least io 11 are required to supply the mass of 
one electron. If energy is indivisible beyond a 
certain limit, the inverse square law of electrical 
attraction cannot hold over more than a certain 
finite distance. 

The^ distribution of these particles and their 
movement from one place to another are determined 
by the distribution of the lines of electric force. 
In addition to mass particles it is assumed that 
there are in the universe lines of force spreading 
through space, the electron being at one end of 
a line of force and a unit of positive electricity at 
the other. The mass particles are concentrated in 
the places where the electric field is strongest. 
Thus, for example, if the radius of an electron is 
io-* 13 crn., onlv one-thousandth part of its mass 
will be at a distance from the electron greater 
than io“ 10 cm. The mass particles perform the 
functions of both aether and matter. Comparing 
the physical universe with a living organism, we 
may regard the mass particles as the flesh and 
the lines of force as the nervous system. 

A light ray is consequently a jet of particles and 
lines of force moving sideways, the density of 
both varying periodically along the jet. Refrac¬ 
tion is explained bv the action of the secondary 
waves emitted by the electrons of the refracting 
medium under the stimulus of the incident wave* 

The paper is noteworthy, because it points the 
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way we shall have to travel if the new ideas are 
to be translated into everyday physics in all their 
original force. It also prompts the query whether 

it is worth while. . u 

The special theory of relativity disturbed t 
generally accepted views about the aether by giving 
equal value to co-ordinate systems moving with 
uniform velocity with reference to one another. 

We had always thought of an setter at rest, 
through which the sun and the planets moved, and 
in Which our Ultimate system of co-ordinate axes 
was at rest. The most straightforward interpreta¬ 
tion of the special theory of relativity is to give 
each planet, each moving electrical charge, its own 
aether, and at the same time to remove all substan¬ 
tiality from the very great number of setters thus 
postulated. The plain man wants to know, if the 
light comes from the sun, m which setter it 
travels, the sun’s aether or the earth s, and if there 
can be wave motion without a medium. inis 
question of the setter has been discussed so _ fully, 
and there are so many different views, that it will 
be-passed by here with the suggestion that pos- 
■'theory of relativity makes too 
Wbead' It .-'asserts that all moving 
systems have equal Value. The system that the 
inhabitants of the earth are moving with possesses 
a special value for them and their physical 
thebriesj because they are mowing with ut- ® 
only ask bf Boylb’s law, for example, that it should 
hold for the temperatures that we can produce in, 

CtSMfcV . high tempera¬ 

tures that we can never attain. In the same way 
it is asking too much of the wave theory of 
in the form we use it that It should be MPMjT 
1 (and true) for us and the possible, 

mlidity to theories which can be tested only 
umited class bf cases. Consequently the 
ir moving with the earth is the setter. Again, 

1 reference to the apparent unsubstantially 
d on the setter by the principle ©f rela¬ 
ys forgotten that It confers some unsub- 
on everything else as well, even the 
. tr-at water-’ . 1 ' . 

hegw^lHheoiry of relativity required that 
should be deflected on passing dose to the 
) ««f**?* and, as is well known, this deflec- 
s been verified experimentally by the obser- 
! made bv the 1919 solar eclipse expeditions. 

; relation theory ;<$&■ fejf. ttfesdtp 
donal field is non-Euclidh^ )and-;ttq:.d^' 
on iidtoKd ilrtrfy by the properties of space. 

! fad of ttiirfetidwh is so much simpler than 
seems probable that the 
ddst will igqditrthe latter. One wonders if 
s possible to treat the deflection geometrically 
in a simpler manner directly from the postulate of 
$ pa ratiftis- There has been an unsuccessful attempt 
to explain the deflection »#/$ 

[Njkmm from the sun and a rmns*ntv*t increase 
w refractive in ff»‘ 


magnetic theory, if we make the unusual assump¬ 
tion that ordinary mass is associated with the 
energy of the wave, and that this mass is acted, 
nn bv gravity. At present there seems no satis¬ 
factory alternative to a non-Euclidean geometrical 
optics and wave theory, but it is probably better 
to”wait and in the meantime to Suspend judgment. 

The existence of the quantum was discovered, 
theoretically in Planck’s celebrated theory of radia¬ 
tion. It will be advantageous to.give an account 
of this theory here, because an important modi¬ 
fication of it has strengthened the view that there 
is nothing in the quantum phenomena inconsistent 
with classical mechanics or electrodynamics. 
This modification came too late to be noticed in 
certain widely read descriptions of the theory pub¬ 
lished in this country, and it has consequently re- 

ceived little attention. ... *.c 

If a hollow vessel is maintained at a uniform 




temperature, and radiation allowed to issue from 
a small hole in its side, the intensity of the radia¬ 
tion and the spectral distribution of its energy are 
independent of the material of which the vessel is 
made. The rays are reflected forwards and back- 
wards inside the vessel before they issue, and any , 
initial difference in intensity is evened out by the 
successive reflection. In order to derive a theo¬ 
retical value for the spectral distribution of the 
radiation issuing from such an enclosure at dif¬ 
ferent temperatures—“ black radiation, as it is 
called—Planck assumed that there were in the en¬ 
closure a great number of oscillators or vibrators, 
small Hertzian Soufeiets) alt bf the same frequency, 
iM vin- a , radiating and 

absorbing energy. The total energy of the system 
remained constant, hut the energy of the different . 

; tliesame; there were always 
some gaining and some losing energy. Moreover* 
this exebange took place solely by scattered radia¬ 
tion ; there was nothing in the nature of corpus- 
Vbtifir radiation or characteristic radiation ifM 
place. The distribution of the energy among the 
different oscillators occurs according to the laws 
of probability, and by using a general definition ol 
temperattLre the temperature of the .sySt^,can 
be derived from this distribution of energy. 
the density of the radiation in the enclosure can 
fee calculated for the particular frequency in ques- 
Th"birder 1 tp,' ■ obtain the •correct 
bardelj:- 

1 1 y' K , ■ A 5 e € ^ kr -1 ,l 

it was necessary to assume that the emission of * 
energy took place discontinuously in whole rtml- 
tiples of the,quantum, the quantum being defined 
^;;i$';id^;fbeqU^hcy of the radia- 
Wil a universal constant, Planck’s constant ^ 

TVs emission of radiation in quanta was opposed 

3dw&- p 1 - ( w . 

erimental physicist 

pro$f m 

above, and as described in his “ Vorlesungen ftber 

? fad —. 1 "ki 1 .{ **»)*.* > * m .. , i >, *,,* . ■ 




heorv gives a deflection ot exactly aoove, ana as aesermea in ms — 

amount; soalso does the electro- ! die Theorie der Warmestrahlung ” (second edi- 

. ^ ^ . tw ' : 
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tion, 19x3), is that in practice the energy changes 
do not take place by scattered radiation alone, but 
also by corpuscular radiation and characteristic or 
fluorescent radiation. It does not seem permis¬ 
sible to consider scattered radiation by itself. The 
genesis of radiation must involve the mutual play 
of both corpuscular radiation and waves. When 
X-rays fall on a body some of the incident energy 
reappears as scattered radiation, some as corpus¬ 
cular radiation, and some as characteristic radia¬ 
tion. Consequently Planck’s original oscillators 
formed an artificial body which has no counter¬ 
part in reality. He was, of course, aware of this, 
for on p. 133 he states that “ it does not matter 
whether such a body exists anywhere in Nature, 
it is only necessary that its existence and proper¬ 
ties should be compatible with the laws of elec¬ 
trodynamics and thermodynamics.” 

As a result of the difficulties associated with the 
form of the theory described in the book referred 


to above Planck made an important modification 
of his hypothesis ( M Eine veranderte Formulierung 
der Quantenhypothese, ” Preuss. Akad. Wiss. 
Berlin, Ber . 34, pp. 918-23, 1914). This paper 
assumes that radiation and absorption take place 
continuously, and that the quantum action is not 
between the oscillators and the radiation, but 
takes place between the oscillators and the free 
particles (molecules, ions, and electrons), which 
exchange energy by impacts with the oscillators. 
The laws of classical electrodynamics then hold 
good for every interchange between the oscillators 
and free radiation. At the same time the radiat¬ 
ing substance becomes more like its counterpart 
in Nature, and the feeling of artificiality which the 
former theory produced is removed. Also the diffi¬ 
culty connected with the use of Hertz’s expres¬ 
sion for calculating the density of the radiation 
disappears. 

(To be continued.} 


The Extent of the Recent Drought 


HP HE recent prolonged drought in the British 
JL Isles has directed attention to an interesting 
aspect of meteorological science. It is natural to 
inquire how far the drought has been confined to 
Our immediate neighbourhood, or how far it has 
been general. With the exception of Hilde- 
brandsson’s pioneer work on action centres, no 
systematic research dealing with the extent to 
which drought has affected considerable areas of 
the earth’s surface at one time has }et been 
carried out. A basis for detailed study of this 
character will be provided by the “Roseau Mon¬ 
dial,” published by the Meteorological Office, frve 
annual volumes of which have now been issued. 
This publication gives pressure, temperature, and 
rainfall for about 400 stations distributed over the 
globe, the month being taken as a unit. In the 
present article it is proposed to make a pre¬ 
liminary survey, so far as material is already 
available, of the world’s weather this year, par¬ 
ticularly during the months May, June, and July. 
As no system of telegraphic reporting from 
“ Reseau Mondial ” stations has yet been estab¬ 
lished, we have to rely in making such a survey 
on the most recent monthly, weekly, or daily 
weather reports obtainable from the various 
countries, and, largely, upon general newspaper 
reports. 

Table I. shows the percentage of normal rainfall 
which has fallen in various parts of the British 
Isles since the beginning of the year:— 


Table I .—Percentage of Normal Rainfall. 
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| Table II. gives the percentage of normal rain- 
I fall for the various districts into which the 
j British Isles are subdivided:— 

| 

Table II .—Percentage of Normal Rainfall by 
1 Districts . 
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January 164 162 144 107 128 118 165 174 123 132 99 95 

'February 64 26 16 26 15 21 37 14 9 38 60 15 

March 160 109 45 53 73 62 176 124 92 127 114 67 

April 61 51 69 87 57 63 56 62 43 51 30 53 

May 117 89 86 59 70 71 100 83 89 89 83 73 

June 46 41 27 20 18 6 30 15 13 17 10 36 

Average percentage February to June:— 

90 63 49 49 47 45 80 60 49 64 59 49 


It should be noted that Tables I. and II. are 
not based on identical stations. 

Table I. shows that January was a month of 
excess rainfall in all regions. Previous to this we 
have to go back to July, 1920, to find another 
month with rainfall above normal for the whole 
! British Isles, the percentages for August to 
j December, 1920, varying between 68 and 96. It 
j is evident from the table that the drought has 
been much more conspicuous in England and 
Wales than in Scotland and Ireland, where it has 
not been so remarkable. This is well shown In the 
map (Fig. 1), which has been prepared by the 
British Rainfall Organization. The area of great¬ 
est drought is the southern and eastern midlands, 
the amount of rainfall increasing outwards from 
this centre, particularly to the north and west. 
February, April, and June were the months of 
. greatest deficiency. March, which appears to be 
normal (101 per cent.), was a month of drought in 
most places in the eastern and midland counffes, 
but wet In, the wjest and hocth^tst. 
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The year 1887 was the driest one of the nine¬ 
teenth century in the British Isles. The year 1893 
was also very dry. A comparison of the mean 
values for twenty-five stations in England and 
Wales, during the months of drought, with the 
normal for 1881-1915 shows that the present year 
(February to July) has the least rainfall—49 per 
cent.—while 1887 (February to July) had 57 per 
cent., and 1893 (March to August) 65 per cent. 
If considered, however, from the point of view 
of frequency of absolute or partial drought periods 
at individual places, the present year was sur¬ 
passed by both 1893 and 1911. Although we have 
had prolonged spells of hot weather, the maximum 
shade temperatures . of 1911 have not been 



Fig. t. —Rainfall, b'ebruaxy-July, 1921., Per cent., of average, 
1881-1915. 


equalled. Woodland and moorland fires have 
been extensive and frequent, especially in Surrey. 

In France the winter and spring were unusually 
mild and dry. Drought was severe in March and 
June, and persisted with only temporary breaks 
to the end of July- Paris rainfall, January i to 
July 15, was 104 mm., the normal being 236 mm. 
In Central and Southern France violent rain- 
stormy occurred in July. Forest fires have been 
very numerous in Northern France and Belgium, 
i The 'winter was abnormally dry in Switzerland, 
with comparatively little snow. Early in January 
the Rhine and Rhone had shrunk to half their 
ordinary volume, and the general lack of water 
caused great restriction of electrical services. 
The winter is stated to be the driest for ninety 
: ''years. ^ Similar conditions were maintained 
throughout the spring, and June was so hot and 
vdry that rivers were 6 ft. below normal, and the 
"!ShOxy-line on the mountains receded more than 
'On July 28 \a shade temperature of more 
V : :iNn''iob°'F^ the highest since 1870, was re¬ 
corded at'Geneva. " 
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In Norway, Denmark, and Germany forest and 
moorland fires were frequent in July after a spell 
of hot, dry weather. Central Europe generally 
does not, however, appear to have had the same 
degree of drought as North-western Europe. 
There was no rainfall deficiency in Germany in 
April to June, and temperatures, on the whole, 
were not unusually high, but drier conditions 
established themselves in July. In April Austrian 
temperatures were below normal, and rainfall, on 
the whole, above, in some cases two or three 
times the normal. In May, however, rainfall was 
deficient, and mean temperatures up to 7 0 F. 
above normal were experienced. Rainfall was 
also below normal at Budapest in April. 

In Russia the drought has been very severe and 
prolonged, particularly in the south and south¬ 
east districts. Crops have consequently failed 
almost universally, so that a famine of unparal¬ 
leled magnitude is threatened. 

There is no information yet available from the 
bulk of the Asiatic continent. Winter snowfall 
in Baluchistan and the hills of the Punjab and 
North-west Frontier regions was the smallest for 
many years, but that in North-east Persia was 
normal. The monsoon broke rather late in India 
(June 22), but in spite of a lack of rainfall in 
the Bombay Presidency early in July, afterwards 
relieved by a week’s rain, Indian rainfall has been 
quite satisfactory in general. Heavy rainfall, 
associated with a gale in the Mediterranean, 
caused a sudden rise of the Tigris in April; later 
on a period of intense heat set in in Irak and the 
Persian Gulf region. This is the hottest weather 
experienced since the British landing in 1914, and 
a shade temperature of 128-9° F. is stated to have 
been reached on July 16. If confirmed, this will 
constitute one of the highest shade temperatures 
ever recorded. Normal weather prevailed in 
Japan in April, but heavy rain and floods occurred 
in certain regions in June. Rainfall at Hong-Kohg 
between January 1 and April 30 was 217 mm., 
the normal being 295 mm.; the temperature was 
not exceptional in April. 

In Algeria, April and May were cloudy, with 
rainfall above the normal, and rather low tem¬ 
perature. The Nile was below its usual level up 
to June, and the Blue Nile was also low in May, 
owing to the lateness of the rainfall in the Abyss¬ 
inian mountains. In June a rainfall unprecedented 
for the season occurred in Lower Egypt, a fall of 
22 # mm. being recorded at Ezbekia. During 
thirty-five years measurable rain has fallen only 
on one occasion in June, and it barely exceeded 
1 mm.^ Apart from this, Egyptian temperature 
and rainfall were not remarkable during April to 
June, being somewhat above normal in some 
parts, and below it in others. At Dar-es-Salaam 
the total rainfall of April and May was 25 per 
cent, above normal. 

There has been much hot weather in Canada, 
and rainfall, while by no means absent, has been; 
deficient in many parts during the last three 
months. It is stated that there has been no,sue! 
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long period of intense hot weather in the history 
of the province of Ontario, and the same applies 
to the whole of Eastern Canada, where shade tem¬ 
peratures ranging from 95 0 F. to more than 
ioo° F. have been reported. The heat has caused 
much interruption of work, and destructive forest 
fires have been numerous. The harvest will be 
an early one, but, on the whole, is nearly up to 
the average. 

New York suffered from several hot spells in 
June and July, an unusual feature being the 
accompaniment of exceptionally high humidity, 
which intensified their effect. In the latter month 
the whole of the middle section of the country 
eastward of the Rockies experienced great heat. 
There does not seem to have been any general 
deficiency of rain. Further south the cotton¬ 
growing districts had an excess of rainfall in July, 
and the crop will be very poor unless fine, dry 
weather supervenes. 

Little information is available from Central and 
South America, but British Honduras had rain¬ 
fall and temperature below normal in April, rain¬ 
fall above, and temperature below, normal in 
May, and drought at the beginning of June. Peru 
has been suffering from drought sufficient to re¬ 
duce the maize crop to half its usual value. 

In Southern and Western Australia tempera¬ 
ture "was above normal during last summer in 
that continent. A shade maximum of 10S 0 F. was 
registered at Perth on January 21, the highest 
on record for that city, and at Adelaide on more 


than one occasion the thermometer was 2 0 
higher. Sydney temperatures were, however,, 
below the normal. There was a spell of dry 
weather in Victoria, South Australia, and New 
South Wales in April, but rain fell in May. Early 
in June there was heavy rain in many parts of 
Queensland and New South Wales, and in July 
heavy gales and rainstorms swept the country 
from Sydney northward to Queensland, and 
were followed by disastrous floods in the coastal 
rivers. Later the weather in New South 
Wales and Victoria was the coldest experienced 
for a quarter of a century, and snow fell in dis¬ 
tricts where it has never been seen before. South 
Australia, up to June at any rate, had experienced 
a dry and unusually mild winter. 

The open winter in the Arctic regions has 
caused an abnormal number of icebergs to be 
scattered over a large area of the North Atlantic 
Ocean, and conditions are worse for ships than 
they have been for many years. 

To summarise, so far as information goes at 
present, the drought has been mainly European, 
chiefly in North-west Europe and Russia. Canada 
has had extremely hot weather, but without a 
serious deficiency of rain. The season in Aus¬ 
tralia has been abnormal, and there are indica¬ 
tions of abnormal conditions in other widely 
separated regions, notably Irak and Peru. The 
only region of special excess of rain in the 
northern hemisphere appears to have been the 
Southern United States. 


The Disaster to the Airship R38. 


T HE suddenness of the catastrophe and the 
terrible death roll have directed the attention 
of the whole world to some aspects of airship con¬ 
struction. With the airship Britain and America 
have lost many valuable lives and a great amount : 
of personal knowledge irreplaceable at short 
notice. A tribute to the bravery of the crew can 
be given with all sincerity, for some at least were 
aware of the fact that the airship was a great 
experiment, and on some important points 
designed without sufficiently exact knowledge of 
the conditions to be met. Not that anyone antici¬ 
pated a collapse so complete and immediate as that 
which occurred, when the first warning was too 
late to enable experienced members of the crew 
to use the parachutes provided. 

There have been less severe accidents to British 
airships in the past, but the cumulative effect had 
been to give some confidence in their ability to 
take appreciable damage without total failure. By 
taking the simple precaution of flying into the 
wind on the outward part of a trial flight, an air¬ 
ship when partly disabled has hitherto been able 
to return to its base quickly and safely. No 
parallel to the estimate of five seconds from 
first warning , to fracture of the hull appears to 
exist. 
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It is too early to draw final deductions from the 
accident, for the evidence is incomplete, and the 
consequential failures are certain to mask, if not 
wholly to- hide, the source of initial weakness. It 
may be gathered from the reported statements of 
eye-witnesses on the ground and survivors from 
the airship that the most probable element of 
failure was some weak member of the hull struc¬ 
ture. The explosion, whether of petrol vapour 
and air or escaped hydrogen and air, followed the 
failure of girders amidships. It has been sug¬ 
gested that the breaking stress might have been 
imposed by a rapid application of the rudder in 
an endeavour to produce the equivalent of a gust 
of wind from the side. Whether this be true or 
not, it is probable that no one was able to 
estimate the forces which would result from the 
manoeuvre. Airship design as known to us has 
been a matter of experience and guessing, and not 
of calculation founded on scientific knowledge. 
Policy, first dictated by the Admiralty and more 
recently by the Air Ministry, has never given any 
effective opportunity for the accumulation of the 
; scientific knowledge on which alone rapid advance 
in construction could safely proceed, 
i In the early days of rigid airships the breaking 
of naval airship No. 1 at Barrow was followed by 
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a cessation of activity by the Admiralty, and not 
until the early months of the war was airship 
construction entered upon with vigour. Having 
neither knowledge nor experience of our own, 
Britain was reduced to copying, as faithfully as 
possible, such German designs as we were able 
to capture. That lack of knowledge, and not a 
concession -to essential utility, accounts for the 
present calamity may be inferred from the fact 
that the weight of the girders and gas fabric was 
much less than one-half of the gross weight of 
the ship, and that a modification of the proportions 
of total weight could have been made for the 
purpose of strengthening the girders had the 
necessity been foreseen. 


The Air Ministry has assumed a great responsi¬ 
bility by its failure, during the last two years, to 
provide adequate facilities for fundamental re¬ 
search on airships. Now, for the second time, 
airship development is to be abandoned, and no 
further research is to be undertaken. This can' 
be justified only if airships are always to be use¬ 
less, a decision which may reasonably be ques^ 
i tioned. Whatever may be the future of the air- 
I ship, it appears to be true that the British authori¬ 
ties have never allowed it an opportunity of justi¬ 
fying itself, and the loss of R38 is not improbably 
due to lack of a fair field for the designer 
rather than to insuperable defects of the system of 
construction. 


Fuel Problems and Prospects. 

By Prof. John W. Cobb 


T HE “James Forrest” lecture . which was 
delivered before the Institution of Gas 
Engineers by Sir George Beilby on June 28 was 
given the title “ Fuel Problems of the Future,” 
and is one of the most comprehensive and interest¬ 
ing surveys of that subject which the present 
writer has had the pleasure of reading. . . Com¬ 
mencing with the proposition that “ civilisation 
on its physical side is based on fuel,” the lecturer 
proceeded to show what he meant by some pic¬ 
turesque and relevant illustrations, beginning with 
“ the kindling of the first fire of dried leaves and 
branches by our prehistoric ancestors,” which 
established ‘ Va new dividing . line between man 
and the lower animals by mitigating the horrors 
and dangers of the darkness of night, and arous¬ 
ing social instincts.” 

The more prosaic subject of the price of coal, 
however, soon found its inevitable place In the 
lecture, audit was indicated how every one of us 
is being penalised not only by the dearness of the 
coal supplied, but also by Its inferior quality, 
arising from the unwarrantable and unnecessary ! 
Introduction of useless stones and shale. This 
brought on a reference to the new Gas Act, with 
Its new principle of paying for “therms,” but 
not for inert material, and an extension of the 
principle involved to coal itself was suggested. 

If the gas undertaking is In future to be paid only 
for the therms delivered to the consumer, it is en¬ 
titled to throw at least a portion of the responsibility 
on the coalowners and miners by paying only for 
the potential therms received in the coal, and not for 
the Inert and inferior materials, which are not only 
valueless and detrimental to economical working in 
the retort-house, but lower the value of the coke 
produced. 

Coal Is, of course, the dominating fuel In these 
islands, and Sir George Beilby V survey does not 
leave that In doubt; but the fuel position of the 
world as it Is disclosed by the most recent figures 
of prodpqtion for all kinds of fuel is' subjected to 
comprehensive review If an authoritative pro¬ 
nouncement were made that a new fuel was 
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available in these islands which could compete;; 
effectively with coal, or was likely to be able to do 
so in the near future, it would arouse a natural 
enthusiasm, but, so far as this country is con¬ 
cerned, no comfort of that kind can be derived 
from dispassionate consideration of the facts of 
the case. The very interesting point is brought; 
out, however, that Germany is facing, and indeed 
has already faced, the fuel problem of the inti- 
mediate future, so far as she herself is concerned, 
by an extensive development of the lignite 
industry. 

The glowing accounts of this development which 
have appeared in the technical Press during the past 
two years may have struck us as exaggerated, but 
the solid fact remains that the output of lignite ftp? 
Germany last year was nr,000,000 tons. vT 

This brown coal, though it contains from 40 
to 50 per cent, of water, is to-day by far the 
cheapest source of thermal units. 'The deposit^, 
are often of great thickness, which can be worked 
open-cast and excavated by machinery with 
relatively little manual labour and light capital 
charges. Victoria (Australia) is also developing 
extensive deposits of brown coal, which are known 
to exist in Central Gippsland, and Canada is ex¬ 
perimenting on the briquetting and carbonisation 
of the brown coals of Manitoba and Saskatchewan. 
u The other great source of fuel is oil, of whiS® 
“the world's output for 1920 is estimated at about 
97 million tons, of which 1 

TT . , 

The United States produced ... ... ... 64*8 

Mexico produced . 

Russia produced . ... 3-5 

Dutch East Indies produced ... ... 2*5 

India produced ... ... ... !T 

Rumania produced .. m 

Persia produced ... ... ... ... : 

Countries producing less than 0*5 per cent, 
produced , . ... .... 

Total ... .. ... ... 100*0 

I amount seems large, but is only some ^ 

1 per cent, of the fuel output of the world reckoned 
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in tons, or 10 per cent, in potential therms. Sir 
George Beilby discussed the possible exhaustion 
of these resources in view of the rapid develop¬ 
ment in the use of motor spirit for motor trans¬ 
port and of fuel oil for transport by sea. He 
pointed out that it is only the rapid development 
of production in Mexico and the extensive interests 
of the United States in this production which 
have prevented the actual danger of shortage in 
America from becoming acute, and gave a long 
extract from a statement by Mr. J. O. Lewis, 
chief petroleum technologist to the United States 
Bureau of Mines, defining the position in that 
country. The conclusion of this authority is that 
America is quite rightly concerned over the 
domestic supplies of petroleum from oil wells, but, 
on the other hand, there are known deposits of 
oil shales which, in three States alone, promise 
to yield many times- more oil than will ever be 
recovered from the oil wells of the United States, 
and that there is no concern as to the ultimate 
supply. He also believes it probable that even¬ 
tually alcohol could meet the American needs 
should gasoline fail. 

^ This brought Sir George Beilby to the considera¬ 
tion of alcohol, and to the inquiries of Mr. Walter 
Long’s Committee, and of the Fuel Research 
Board with Sir Frederick Nathan as Power 
Alcohol Investigation Officer. With alcohol one 
difficulty is that the most suitable raw materials 
for its manufacture are as a rule also important 
foodstuffs, but experiments in Burma appear to 
indicate that the joint production of alcohol and 
paper from waste rice straw should be commer¬ 
cially possible, and research work for developing 
the use of cellulosic materials in alcohol produc¬ 
tion is reported as ia hand. Sir George Beilby 
appears to think that the commercial production of 
alcohol on the^se or similar lines for local con¬ 
sumption will soon be established in various parts 
of the Empire, but that there is no immediate 
prospect of alcohol counting for very much as an 
imported fuel for use in this country. 

An interesting account was given of what has 
been done in the winning and utilisation of peat, 
but a fundamental difficulty was stated in the 
following sentence :— 

When it is realised that the peat deposit in a good 
bog 20 ft. deep is only the equivalent of a 12- or 14-in. 
seam of coal, it will be evident that even an output 
of 1000 tons a day of air-dried peat involves the laying- 
out and development of an enormous surface. 

Prof. Pierce Purcell has been acting as Peat 
Investigation Officer of the Fuel Research Board, 
and 100 tons of air-dried Irish peat have been 
tried for boiler-firing and carbonisation, with 
quite encouraging results. But it will be under¬ 
stood that although the lecturer passed in review 
various fuels which had interest and value, he 
did not allow it to be forgotten that “coal is likely 
to remain the chief source of fuel, not only for 
Great Britain, but for the world at largfe, and that 
the problems of its winning, preparation, and use 
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J still occupy the foreground in all serious con¬ 
sideration of the subject.” He declared that £< the 
greatest of the fuel problems of the future was 
to decide what proportion of the total coal con¬ 
sumed it will pay to subject to a preliminary 
operation of carbonisation or gasification, with 
the object of sorting out the potential thermal 
units of the coal into- groups of higher availability 
or greater convenience as fuels, e.g. gas, motor 
spirit, fuel-oils, and coke.” He pointed out once 
more that “ though the operations of carbonisa¬ 
tion and gasification involve the expenditure of 
some heat, the loss may be more than compen¬ 
sated for by the increased value of the new 
fuels.” 

Sir George Beilby has been interested for many 
years in low-temperature carbonisation and its 
possibilities—in the production of a solid, smoke¬ 
less fuel for domestic purposes by the carbonisa¬ 
tion of selected coals at 550° to 6oo° C. 
The matter is being taken in hand by the Fuel 
Research Board at its experimental station, and 
data have been acquired as to the yields and 
quality of the gas, oils, and coke produced 
under definite conditions; but, as the lecturer 
clearly indicated, the problem has two distinct 
sides, the technical and the economic, and it is 
very difficult to determine with any certainty the 
resultant of the commercial forces at work, which 
change their value in such a disconcerting way. 
Hence this cautiously worded summary of the 
position:—■“ My own belief is that low-tempera¬ 
ture carbonisation can only be established on a 
sound commercial basis with low operating costs 
and a very moderate margin of profit.” It is, 
however, to be hoped that the technical results 
obtained by the Fuel Research Board in its experi¬ 
ments, which should have a permanent value, and 
can be connected up with other factors in con¬ 
sidering the commercial position of any such pro¬ 
cess, will be published as soon as they are avail¬ 
able. Information on this subject from an un¬ 
biassed and competent authority is wanted, and 
may serve to correct the extremes of laudation and 
condemnation to which we have become accus¬ 
tomed. 

Considering how large are the quantities of coal 
used for steam-raising, Sir George Beilby rightly 
directed attention to the possibility of a large 
saving in fuel without any considerable capital 
expenditure which might be effected if steam 
plants were kept in order and their working pro¬ 
perly supervised. Such supervision should 
begin, of course, with the coal itself, so soon as 
it becomes possible to exercise any reasonable 
degree of choice in that matter. The work of Mr. 
Brownlie, who has undertaken quite an extensive 
survey of steam-raising plants in some of 6ur prin¬ 
cipal industries, has been very useful in this con¬ 
nection. As the lecturer pointed out, even if a 
moderate increase in efficiency of 10 per cent, were 
effected in the steam-raising plants of the coun¬ 
try, it would result in a minimum saving of 
[ 7 i million tons per annum, Mr. Brownlie’s 
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own experience leads him to take a much higher 
saving as a possibility. 

The last part oh the lecture was given up to a 
description of the new position of the gas indus¬ 
try since the passing of the Gas Regulation Act 
of 1920, which instituted the charging for gas by 
the therm and removed many useless ’restrictions. 
The new Act, which was based upon recommenda¬ 
tions by the .Fuel Research Board, will, in effect, 
not only make it possible to obtain and distribute 
as gas a portion of the volatile matter of the coal, 
but also permit much more extensive gasi¬ 
fication of the fixed carbon. This should open out 
quite a new field of efficiency and economy. 
The lecturer referred in particular to one modern 
development in the gas industry on these lines 
which has been investigated with considerable 
thoroughness during the last three years. The 
process of increasing the yield of gas by passing a 
current of steam through continuous vertical gas 
retorts while carbonisation is being effected was 
investigated by a joint committee of the Institu¬ 
tion of Gas Engineers and the University of Leeds, 
and the results were presented to the Institution 
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of Gas Engineers at its annual meeting in 1920. 
These results, including chemical and thermal 
balances obtained with different quantities of 
steam, were obtained from one Scottish coal, but 
similar work extended to English coals and carried 
out later at the experimental station of the Fuel 
Research Board has added to our knowledge. 
“ We can now say with confidence that there is 
not only a very substantial gain in therms in the 
form of gas, but also in the yields of tar and 
ammonia, ” when the steaming process is 
employed. 

Sir George Beilby concluded his lecture by a 
brief summary and a reference to the present spirit 
of unrest, which complicates fuel and all other 
problems into which the human element enters :— 

This spirit, as it is manifesting itself to-day, is fatal 
to the progress of reconstruction and development on 
any extensive scale, and we, whose chief interest in 
life lies in the control and use of the power and re¬ 
sources of Nature for the service of man, can only con¬ 
tinue to do the work next our hand, while we cherish 
the hope that the better side of human nature, which 
we know is only temporarily overshadowed, will 
gradually reassert itself. 


The “Proletarisation of Science” in Russia. 

By Dr. Boris Sokoloff (formerly Lecturer, Petrograd University). 


“Science? What is science? It is only a tool in 
the hands of clever politicians. ”—From report of a 
public discussion on science held in the Petrograd 
Palace of Labour, September, 1920, 

S CIENCE in Russia is now passing through 
difficult times. The experiments being 
carried out by the Bolshevists in Russia are 
opposed to it—-how could it be otherwise? 
Everything—art, education, poetry—have been 
proletarised ”; why not science? During the 
whole of the year 1920 a campaign was being 
carried on against * 4 bourgeois science.” In the 
Press and at special meetings complaints were 
made of the reactionary tendencies of professors, 
of their strange indifference to politics, of the 
necessity of turning scientific men into advocates 
of the Soviet system. By the phrase the “pro¬ 
letarisation of science. ” the Bolshevists seem to 
understand a reorganisation of the methods of 
scientific investigation, the broadening of its 
basis, and its practical application. But the real 
idea at the back of their minds is to make science 
serve the ends of Bolshevism. This view was 
expressed as follows by Communist speakers at 
the Petrograd Students’ Conference:— 

Comrade Lounatcharskv is quite right in saying 
that science is now in the hands of mandarins of 
bourgeois origin. We must appropriate science; we 
must make it proletarian. In the place of professors 
and scientific men imbued with political indifference 
and bourgeois ideals we must put real proletarians, 
learned men who will be able to create a science which 
will be obedient to us. 
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Such is the theory. The “ proletarisation of 
science ” in this sense is a matter of the indepen¬ 
dent reconstruction of scientific methods. But, in 
practice, the “ proletarisation of science ” is quite 
a different thing. 

Science is the crown of the human intellect; it is 
the sun which man has created from his own flesh 
and blood. It is necessary to realise that the work of 
a man of science is the property of humanity as a 
whole. Science inhabits the domain of the highest 
altruism. Scientific workers must be considered as 
the most valuable of men, the most productive element 
of society. The premature death of a man of science 
means a great loss to the country; this must be fully 
understood by the workers’ Government. 

Look at the death-roll of scientific men within the 
last few months, and you will see how great is the 
loss of scientific energy in our country. If this process 
of extinction of learned men continues at the same 
rate, Russia will be deprived of her brains. Free 
science is indifferent to politics. (Petrograd journal, 
Science and its Workers , No. 1: article on “What 
is Science? ”) 

So writes Maxim Gorky, a supporter and faith¬ 
ful adherent of the Soviet Government. He 
writes, he tries to convince—whom? Not, of 
course, the Russian intelligentsia, who know the 
state of affairs better than Gorky himself. 
Gorky’s appeal is evidently addressed to Bolshev¬ 
ists, to the Soviet Government. However, they 
can neither understand nor appreciate the appeal. 
Being^ men of simplified views—doctrinaires and 
politicians—they cannot accept the fact that 
science must be independent of everybody and 
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everything. They think it quite right and ad¬ 
visable to make scientific men “obedient” execu¬ 
tors of the commands of the Soviet Government. 

During the last three years the 4 4 Palace of 
Science 5 ’ registered the names of 420 Russian 
professors and scientific men who died from 
starvation. These are not occasional sad events; 
they constitute something regular, systematic. 
Letters which I have received from my friends 
and colleagues—Russian scholars—give a vivid 
picture of life under Bolshevism. For obvious 
reasons I cannot give the names of my 
correspondents. 

‘‘These two and a half years,” writes Prof. X, 
“have been a continuous nightmare. The Bolshevists 
declare us to be parasites and drones, and we have 
been deprived even of the scanty ration allowed to work¬ 
men and soldiers. Those of us—and not many were 
so lucky—-who had any spare garments or possessions 
sold them in order to buy food. Those who had 
nothing sold their books, and that was the most 
terrible. ...” 

A professor of philosophy writes :— 

It is easier for me than for others to understand 
Bolshevism. In it is something wild, something of 
the Russian recklessness. The experiments of the 
Bolshevists remind me of the Eastern mountain 
tribes; in the life of such tribes blood-revenge is 
closely connected with primitive communism. I am 
rather interested in the Bolshevists, impartially, as a 
philosopher should be. I do not mind the water 
freezing in my room, that instead of bread and meat 
I eat raw oats, or that one can write and create in 
Soviet Russia only during the summer months. But 
there is one thing which makes me despise the Soviet 
Government, and that is their endless lying. 

“No, I and the Bolshevists cannot understand 
each other,” writes the Moscow Prof. W. “I, an 
old man, who can scarcely walk, whose feet, on 
account of the cold winter, are sore and swollen, am 
kept in solitary confinement. May God forgive them; 
they have their own convictions; I am not angry 
with them, but why do they try to frighten me by 
stupid examinations? Yesterday I was again taken 
to be examined. . . . They cannot understand that 
one can be devoted to science without caring for 
politics; no, they cannot understand that.” 

Not until 1920, after many eminent Russian 
men of science had perished, did the Bolshevists 
establish a so-called 44 science-ration. 55 But even 
this ration was repeatedly reduced and some¬ 
times entirely 7 stopped. 

What Is the attitude of scientific men towards 
the Bolshevists'? This is a very complicated 
question. If we put aside the personal grievances 
which everyone now has owing to the grave econo¬ 
mic situation, and consider the question from its 
logical side, we shall see how complicated it Is. 
For example, there is Prof. Gredeskul, who urges 
the intelligentsia to join the Communist party; 
there is Prof. Behtereff, who declares that all 
Russian men of science now abroad should return 
to Russia; there is Prof. Pavloff, the declared 
anti-Bolshevist. As a general rule, learned men 
are not Communists; only a few of them have 
joined the party: Pokrovsky, the late Prof. 
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Timiriazeff, Gredeskul. I am unable to find any 
other scientific men who would say 44 we Com¬ 
munists. 55 A few Communists may be found 
amongst the young laboratory and lecture-room 
assistants, but all of them are quite unknown to 
the outside world; they have no scientific or 
public standing. The main body of Russian 
learned men Is openly opposed to the Bolshevists 
—of course, among them are various shades of 
opinion, very 7 interesting and characteristic. 

Another group of savants, amons - them many 
prominent men, hold the view that they must 
defend the interests of pure science. 

As Russian citizens, when we are outside our labora¬ 
tories and universities, we say: “ Down with the 

Bolshevists! ” They have brought only damage and 
shame to Russia, and can bring nothing else. But as 
scientific workers we have another grievance. Rus¬ 
sian science, that part of culture which belongs to the 
whole of humanity, must be saved from annihilation. 
We, the servants of science, must do all In our power 
to preserve her in Russia, to save the lives of Russian 
men of science, to reawaken her creative power in 
our country. We must, for the sake of science, make 
concessions to the Bolshevists; they appoint their 
commissaries to our laboratories and institutions—we 
must not object to this measure; they 7 put us under 
a military regime —we must accept even this. We 
believe, we know, that Bolshevism will soon pass; 
meanwhile, we wall do our best to preserve the eternal 
human culture. We believe that scientific work is 
quite possible under Bolshevism, in spite of the Bol¬ 
shevists. 

They did believe in this, but now their belief 
is waning, though they are still ready to accept 
any kind of compromise in order to preserve 
science and scientific institutions. To this ^group 
belong the academicians Oldenburg, Fiersman, 
Behtereff, Prof. Tarasevitch, Lasareff, Rojdest- 
vensky 7 , and many others. 

Then there is the last group of Russian men of 
science, which embarrasses the other Russian 
scientific workers. These say : — 

We are far removed from politics. We do not 
believe In the Bolshevists; we ^do not consider them 
to be either idealists or revolutionaries; we consider 
them as men who seized the State power by main 
force and now are willing to govern the country 
by force. They suppress every movement towards 
freedom; they cannot endure any independence apart 
from themselves, because they are afraid that the 
freedom and independence of the people will ruin 
Bolshevism. We do not believe in the Bolshevists. 
We were witnesses of the appeal of Lenin to the intel¬ 
lectuals when he asked them to collaborate with the 
Bolshevists. That was a year ago. But what did 
Lenin mean by “collaboration ”? To be his lackeys? 
To carry out his orders? We were witnesses that this 
same Lenin, who in April asked the intellectuals to 
collaborate, In May shot many hundreds, and even 
thousands, of educated people. Why? 

No, we do not believe in the Bolshevists. 

Such is the theory and the practice of the 44 pro- 
letarisation of science 55 ; in theory—the peaceful 
reorganisation of science; in practice—its destruc¬ 
tion, Its exploitation for political purposes. 

At this stage of Russian life two principles are 
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struggling- in the most fateful way ’ one, which 
unites synthesis and analysis, which seeks the 
truth of to-morrow, which has nothing to do with 
politics and political parties; the Other,^ which is 
entirely subjective, full of personal ambitions and 
views, which is devoid of analytic conceptions, 
and is born of the evils of to-day. 

Science is struggling with politics for its free¬ 
dom; politics is struggling with science for its 
triumph. It Is a struggle which, alas! human 


history has witnessed many times, but which has 
always ended in victory for science. It did seem 
that this useless struggle would not have to repeat 
itself again; yet now the fierce combat is going 
011 in Russia; the old times of the Middle Ages 
have once more returned on the earth. The Bol¬ 
shevists are repeating in many ways the long-for¬ 
gotten past, though they themselves are convinced 
that for the first time they are propagating a new 
creed. 


Physical Effects Possibly Produced by Vision observed by Dr. Russ. 

4 By Dr. H. Hartridge. 


HPHE rise and fall of scientific theories forms a 
1 topic for study almost as interesting as does 
the supersedence in history of one dynasty by 
another. Newton’s corpuscular theory of light 
was displaced by the wave theory in much the 
same way as the teaching of Aristotle supplanted 
the older view of Plato—that in vision emanations 
proceed forth from the eye to strike the objects 
looked at. But just as modern physical research 
has revived certain aspects of the corpuscular 
theory, so the researches of Dr. C. Russ (“An 
Instrument which is Set in Motion by Vision or 
by Proximity of the Human Body,” Lancet , 
July 30, p. 222) have recalled to memory the views 
of Plato. For these researches have shown that 
certain instruments react when the human eye is 
directed at them. 

One instrument used by Dr. Russ consisted of 
a solenoid suspended by a single fibre of unspun 
silk within a case composed partly of glass and 
partly of metal, in such a way that the contents 
were shielded from air-currents. Above the 
solenoid was mounted a small permanent magnet, 
so that the suspended solenoid set Itself in a con¬ 
stant meridian under the earth’s magnetic field. 
In another Instrument the solenoid was replaced 
by a condenser, oppositely charged metal plates 
being mounted outside the instrument-case. With 
both Instruments It was shown that a rotation of 
the suspended system occurred when the gaze was 
suitably directed through a slot in the outside 
casing. As to the precise details of the rotation, 
the description is not very clear, but it seems that 
when the gaze was directed to the centre of the 
suspended system no rotation occurred; when, 
however, the gaze was directed on either side of 
the system, then that side rotated away from the 
eves some 10 to 45 degrees, and then again came 
to rest. If the gaze continued to act, the deflection 
remained unaltered ; but if the eyes were then closed, 
the index returned to zero. 

In earlier experiments the rotation of the Instru¬ 
ment was directly observed by the human eye; 
later, however, the instruments were fitted with 
concave mirrors similar to those applied to reflect- 
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ing galvanometers, so that the rotation could be 
measured in the ordinary way by the movement of 
a spot of light on a scale. Besides demonstrating 
that rotation of the instruments occurred under 
the action of the gaze, Dr, Russ also found some¬ 
what similar effects if the fingers were held near 
the instrument. 

Nothing definite is known at present as to the 
explanation of these effects, but Dr. Russ made 
the following preliminary alternative sugges¬ 
tions :— 

x. That the effects are due to changes of tem¬ 
perature. 

2. That they are due to the electrical changes 
which accompany vision and muscular action. 

3. That electrostatic forces are responsible for 

them. 

4. That the eye may emit electromagnetic waves 
(e.g. visual, infra-red, ultra-violet, and X-rays), 

With regard to the above suggestions, it may 
be said that temperature changes are not likely to 
be the cause, for hot objects placed in suitable 
positions near the instruments produced either no 
effects, or effects very much smaller than those 
producible by eye or hand. Electric changes pro¬ 
duced in muscle or in eye can, I think, be safely 
ruled out, because of their smallness and because 
of the closed circuits which the connective tissues, 
skin, etc., form over them. To demonstrate or 
to measure these currents, the retinae or muscles 
must themselves be connected to the leads of the 
galvanometer. Dr. Russ apparently ruled out the 
possibility of electrostatic changes being' re¬ 
sponsible, by finding that the directing* of the gaze 
through a fine metal grid connected to earth 
(which would screen off electrostatic charges) did 
not prevent the instruments from reacting to the , 
gaze as usual. 

Lastly, in favour of the effect being an optical 
one (I intend X-rays to be included) are the follow¬ 
ing facts found by Dr. Russ :— 

1. That interposing a column of water between 
the eye and the Instrument reduced the effects. 

2. That the effects are very much smaller, or 
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are quite absent, in the dark. (Dr. Russ’s words 
are : “ I did four tests which seemed to give a posi¬ 
tive effect.”) 

3. That if a strong beam of light be allowed to 
fail on the suspended system of the instruments 
the gaze has no longer any effect. 

There are no grounds on which a definite con¬ 
clusion can be based, but 1 think the inference is 
that the effect is an optical one. 

Measurements should therefore be made to see 
what electromagnetic rays are responsible for the , 
effects. (1) Are they stopped by a thick slab of 1 
lead glass? If they are, they are probably X-rays. j 
(2) Are they stopped by sesculin or by j 3 naphthol i 
disulphonic acid? If they are, they are probably 
ultra-violet rays. (3) Are they stopped by strong 
methyl-violet? If so, visual rays may be re¬ 
sponsible. (4) Are they stopped by a saturated 
solution of ferrous sulphate in water? If so, then 
they may be infra-red rays. 

In the next place tests should be applied to see 
if the rays obey the ordinary laws of (a) reflection, 

( b ) refraction, (c) polarisation, ( d ) inverse squares. 

In fact, everything should be done to correlate i 
Dr. Russ’s observations with known physical j 
laws, before metaphysical explanations are even ! 
thought of. Since writing the above I have seen ! 
a letter in the Lancet of August 6 in which Dr. j 
J. D. Suttie points out that another conclusion 
can be drawn from Dr. Russ’s experiments. For j 
example, in the experiment in which he found that 
the side of the solenoid looked at rotated away 
from him, what Dr. Russ was really doing was to 
place the fixation point of his fovea co-ordinate ■ 
with the side looked at. But Dr. Suttie observes 


that all other parts of 'the solenoid would be 
equally co-ordinate with some other part of the 
retina, and that if all parts of the retina were 
equally active there is no reason why any move¬ 
ment should take place, since the forces on the 
two sides would balance. Therefore he argues 
i that the effects obtained by Dr. Russ drive us to 
j the conclusion that the fovea is very superior to 
| the rest of the retina in the degree of its activity 
[If it were very inferior, the same explanation 
would equally hold good.—H. H.], and holds 
further that the force (“ if there be such ”) “ is re¬ 
fracted by the optical media of the eye in a manner 
similar to light.” 

Dr. Suttie then goes on to suggest that “the 
deviation [refraction by optical media?] of the 
force would supply a valuable clue as to its nature, 
and that obvious controls would be to test persons 
whose retinas are inactive through disease, or 
who suffer from opacity of the eye media (e.g. 
cataracts).” With these points of Dr. Suttie’s 
letter I entirely concur. 

In his reply to Dr. Suttie’s letter Dr. Russ 
(Lancet, August 13) writes: “His [Dr. Suttie’s] 
reference to cataracts as controls is surely a feeble 
suggestion.” To me, at all events, it seems clear 
that Dr. Russ has entirely missed the point of 
Dr. Suttie’s suggestion, viz. that tests on an eye 
with a cataract would decide whether the effects 
found by Dr. Russ are due to forces originating 
from eye structures lying in front of or behind the 
crystalline lens. Surely not a “ feeble ” suggestion 
at all, but a very valuable one ! It seems to me 
that it is not in regard to this suggestion alone 
that Dr. Russ has misunderstood Dr. Suttie. 


Obituary. 


Prof. G. T. Ladd. 

D R. GEORGE TRUMBULL LADD, who 
died at New’ Haven, Connecticut, on 
August 8, was born at Painesville, Lake 
County, Ohio, in 1842. In 1879 became 
professor of philosophy at Bowdoin College, 
and two years afterwards, in 1881, was 
appointed to the chair of philosophy at Yale. 
Later he was elected Clark professor of meta¬ 
physics and moral philosophy at the same uni¬ 
versity, a position which he occupied until 1905, 
when, on his retirement, he received the title of 
emeritus professor. As a lecturer Prof. Ladd was 
well known in other countries besides America. 
Three times—in 1892, 1899, and 1907—he gave 
courses of lectures in Japan, and in 1899 and 1900 
he visited India, lecturing in philosophy at the 
University of Bombay, and in the philosophy of 
religion at Calcutta and elsewhere. He was in 
England in 1911, and was present at the first of 
M. Bergson’s lectures on the nature of the soul 
at University College, London, in the October of 
that year. His writings are numerous, and many 
of them voluminous. Certain of his books have 
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been widely used in the universities of the United 
States and of this country. 

So far back as 1887 Prof. Ladd published his 
“Elements of Physiological Psychology,” which 
was based, to a large extent, upon the second 
edition of Wundt’s “Grundzuge,” but had 
distinct merits of its own as an independent com¬ 
pendium and discussion of the psychophysical 
material then available. A revised edition ap¬ 
peared in 1911. A more important and original 
work of his is that which saw the light in 1894, 
“ Psychology, Descriptive and Explanatory ”— 
as was said of it at the time : “ Literally a weighty 
production, it turns the scale at three pounds 
avoirdupois.” 

Prof. James Ward’s Encyclopaedia article had 
appeared nine years before, yet Prof. Ladd’s 
volume, in certain respects, broke new ground, 
to which, however, Prof. Ward’s article had 
obviously prepared the way. In particular, 
the divisions of the book involved the complete 
abandonment of the old and vicious doctrine of 
“faculties,” and in it the conception was con¬ 
sistently adopted that the formation and de¬ 
velopment of a so-called faculty were themselves 
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precisely the things wfqch scientific psycho- 
logy had to explain. Doubtless the author was 
inclined to lay too much stress on the view that 
the different “faculties ” all resulted from the com¬ 
bination of the same elementary processes, and 
that each differed from the others by emphasising, 
so to speak, one principal kind of these processes, 
whereas the more fruitful procedure has been that 
of seeking to exhibit such “ faculties ” rather as 
differentiations of one common process. Never¬ 
theless, his treatment of the growth and develop¬ 
ment of mental life, and especially of the higher 
forms of cognition, is illuminating and suggestive. 
In regard to feeling, he argues, but scarcely in a 
convincing way, against the view that pleasure 
and pain stand out as the only distinguishable 
qualitative differences characterising the primary 
experience we designate feeling. # 

In 1895 Prof. Ladd published a work entitled 
“ Philosophy of Mind: An Essay in the Meta¬ 
physics of Psychology,” in which were handled the 
problems which psychological science passes on to 
philosophy for a more thorough examination— 
problems started, for the most part, by that mode 
of human experience which is described as the 
consciousness of self. He maintained that a mind 
is a real being which is known as a self-active sub¬ 
ject of states and as standing in manifold relations 
to other beings. The theory of psychophysical 
parallelism is vigorously criticised by him, and the 
theory of interaction defended. 

In the volume of Mind for 1892 Prof. Ladd gave 
an interesting account of some researches of his 
concerning the influence of the Eigenlicht of the 
retina upon visual dreams—a subject that deserves 
more attention than it has hitherto received. He 
was one of the first to Introduce the study of ex¬ 
perimental psychology into America, and the Yale 
psychological laboratory was founded by him. 

As a philosophical thinker Prof. Ladd was greatly 
Influenced by Lotze, whose “Dictate” he trans¬ 
lated into English. Perhaps his most distinctively 
metaphysical work is that entitled “A Theory of 
Reality,” published in 1899. It presents a con¬ 
tinuation of the line of thought he had pursued in 
an earlier book called “ Philosophy of Knowledge,” 
published in 1897, In which he had found that the 
categories of the understanding are forms of 
reality as well as of truth; that the knower has, 
in individual self-knowledge, an intuitive insight 
into reality; and that other real existents are 
known by analogy of the self. In the metaphysical 
treatise he tries to show that the universe consists 
of real beings of various grades, each grade being 
distinguished by the amount of self-hood possessed 
by its members. What we name “ things ” are, 
in truth, Imperfect and Inferior selves. Neither 
“things” nor self-conscious lives are mere mani¬ 
festations of an absolute mind, for all have self- 
activity and relative independence, yet they exist 
together as a unitary system which is related to 
the absolute mind as object to subject. The 
activities of finite entities are, In fact, twofold; 
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they are at once acts of the finite entity and acts 
of the absolute being which is their ground. 
In this last contention, it is true, he cuts rather 
than unties the Gordian knot; the conclusion is 
one which human thought throughout the ages, 
has been striving to reach, but has never sue- 
ceeded in rendering logically tenable. 

Two other books of extensive scope followed— 
the “Philosophy of Conduct” in 1902 and the 
“Philosophy of Religion” (two volumes) in 1905. 
The latter is an exhaustive treatment of the 
subject from both the historical and the specula¬ 
tive points of view, and has scarcely received the 
consideration that is its due. Prof, Ladd’s literary 
activity was maintained to the end. In the last 
few years there emanated from his pen a series of 
popular manuals bearing the titles “What can I 
know?”, “What ought I to do?”, “What should 
I believe?”, “What may I hope?”, and “The 
Secret of Personality,” all of them thoughtful and 
replete with the wisdom of experience. 

G. Dawes Hicks. 


The death is announced, in Science of 
August 12, of Mr. Louis Albert Fischer, 
physicist and chief of the Division of Weights and 
Measures of the United States Bureau of Stand¬ 
ards. Mr. Fischer died on July 25 last at the 
early age of fifty-seven years, only a few weeks 
after his distinguished colleague, Dr. E. B. Rosa. 
Early in life he joined the old Weights and 
Measures Office of the U.S. Coast and Geodetic 
Survey, and during his eleven years’ service with 
the survey he carried out numerous tests for the 
standardisation of weights and measures, par¬ 
ticularly of the length standards. This work led 
to the formation in 1901 of the National Bureau 
of Standards, in which Mr. Fischer took an im¬ 
portant part. He was immediately appointed chief 
of the Division of Weights and Measures, and 
continued to hold the post until his death. During 
this time he conducted numerous investigations of 
scientific and technical value, which covered such 
subjects as the standardisation of chemical glass¬ 
ware, screw-threads and gauges, the thermal pro¬ 
perties of various metals and alloys, the densities 
of water-alcohol solutions, the testing of watches 
and clinical thermometers, model laws for State 
weights and measures services, etc. 

In 1905 Mr. Fischer organised the annual Con¬ 
ference of Weights and Measures of the United 
States, and afterwards acted as secretary to the 
organisation, which consists of national, State, 
and other officials interested in the promotion of 
uniform legislation regarding weights and 
measures. Mr. Fischer was regarded as the lead¬ 
ing spirit of the last decade in America in all 
matters concerning weights and measures, yet in 
spite of the Immense amount of administrative and 
technical work he accomplished, he also contrived 
to find time to carry out researches which have 
earned for him a reputation, as one of America's 
leading metrologists. 
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Notes, 


Friends of the late Sir Norman Lockyer will be 
glad to know that 100L has already been received 
for the portrait medallion which is to be placed at 
the observatory on Salcombe Regis Hill, but a 
further sum of 100L is still required to complete the 
memorial. It is hoped that the medallion will be 
unveiled in the autumn, and donors will be notified 
of the date. Contributions should be sent to the 
hon. secretary of the Observatorv Corporation, Capt. 
W. N. AlcClean, i Onslow Gardens, London, S.W.7. 

A preliminary meeting in connection with the visit 
of the British Association for the Advancement of 
Science to Hull in 1922 has been convened by the 
Lord Mayor of the city. There was a representative 
gathering and a strong committee was formed. The 
town clerk, Air. H. A. Learoyd, and the museums 
curator. Air. T. Sheppard, were nominated as local 
honorary secretaries for the meeting, and the city 
treasurer, Air. T. G. Alilner, as hon. treasurer. 

In recent years an exhibition of botanical material 
has been a feature of the Section of Botany at meet¬ 
ings of the British Association. The recorder of the 
Section asks us to say that contributors who have 
material to exhibit during the forthcoming Edinburgh 
meeting should communicate their requirements at 
once to the local secretary, Mr. W. Wright Smith, 
the Botanic Gardens, Edinburgh. 

A public meeting has been arranged by the 
National Union of Scientific Workers to take place 
at 5.30 on Tuesday, September 13, in the new build¬ 
ings of the Medical School, Edinburgh University, 
for the delivery of an address by Prof. H. Levy on 
“The Function of the Alan of Science in Organised 
Research.” The address wifi be followed by a dis¬ 
cussion to be opened by Prof. H. H. Turner. The 
meeting will be presided over by Sir Richard Gregory. 

A meeting of the Royal Aleteorological Society will 
be held in the Natural Philosophy Department of 
Edinburgh University on AVednesday, September 7, 
at 2.30, when the following papers will be read :— 
‘‘The Functions of a Scientific Society, with Special 
Reference to Aleteorology,” R. H. Hooker; “ Aleteoro- 
logy in Medicine,” Dr. A. Alacdonald; “Some Notes 
on Aleteorology in War-time,” C. J. P. Cave; “The 
Diurnal Variation of Pressure at Eskdalemuir, 1911- 
20,” Dr. A. Crichton Mitchell; and “The Natural 
Tendency towards Symmetry of Alotion and its Ap¬ 
plication as a Principle in Meteorology,” Dr. S. 
Fujiwhara. 

The annual general meeting of the Institution of 
Alining Engineers will be held at Stoke-on-Trent on 
Wednesday, September 14, when the following papers 
will be read or taken as read:—“The Adsorption or 
Solubility of Methane and other Gases In Coal, Char¬ 
coal, and other Substances,” by J. I. Graham; 
“Suggestions for the Standardisation of Geological 
Sections of Strata proved in Boreholes, Shafts, etc.,” 
by H. Roscoe; and “Coal-mining by Steam Shovel 
in Alberta, Canada,” by G. Sheppard. The follow- 
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ing papers, which have already appeared in the 
| Transactions, will be open for discussion :—“Third 
; Report of the Committee on 4 The Control of Atmo¬ 
spheric Conditions in Hot and Deep Alines ’: Ob¬ 
servations of Temperature and Aloisture In Deep 
Coal-mines,” by J. P. Rees; and “Characteristics of 
Outbursts of Gas in Alines,” by Prof. H. Briggs. 

Sir C. H. Bedford has been appointed honorary 
adviser to the Secretary of State for the Colonies on 
questions relating to power and Industrial alcohol in 
the Colonies and Protectorates. 

AIr. B. A. Keen, head of the Soil Physics Depart¬ 
ment, Rothamsted Experimental Station, has been 
awarded a travelling fellowship by the Alinistry of 
Agriculture. He has left for America to inspect 
general agricultural conditions in that country, with 
special reference to problems on soil cultivation. 

AIessrs. S. A. Hodges and T. A. Davies, of H.AI. 
Dockyard, Portsmouth, have respectively been 
i awarded the scholarship for 1921 of the Institution of 
Naval Architects and the Earl of Durham prize of the 
same institution. 

France is already preparing to celebrate on 
November 22, 1922, the centenary of the birth of 
! Pasteur. England probably, in her old insular way 
and her usual indifference toward men of genius not 
her own, will let the sacred day pass without much 
notice. But Pasteur's work lives and moves and 
has its being in every country of the world. If every 
Englishman and Englishwoman who has cause to be 
grateful to him and his followers would subscribe 
sixpence, we should obtain enough money for a life- 
size golden image of him, and more than enough. 
It is one of our national disgraces that there is no- 
memorial to him in London. Why should we not 
next year wipe that disgrace off our national slate?' 
Poor London, weighted with so many dull and grimy 
statues of lesser men whose life and work are not to 
be named in the same breath with his I There is a 
good bust of him at the Pasteur Institute : so let us 
have a replica of it, and let it stand between Aliss 
Nightingale and Lord Herbert, In front of the Guards’ 
Alemorial. These three monuments bear witness to 
the days when our sick and wounded In war—and in 
peace likewise—died like flies for lack of protective 
treatments against disease and of antiseptic and 
aseptic surgery and nursing. Pasteur shall bear 
witness to our redemption out of our ignorance. 

The Ministry of Agriculture and Fisheries and the 
Royal Horticultural Society have arranged to hold 
an International Potato Conference in London on 
November 16-18 next. During the conference, which 
will take place at the hall of the Royal Horticultural 
Society, Vincent Square, the National Potato Society 
will hold its annual show, at which It is expected 
that most British varieties of potatoes will be ex¬ 
hibited. An exhibit dealing with the scientific aspect 
of potato problems is also being arranged, and it is 
hoped that workers engaged on potato problems in 
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all parts of the world will co-operate. The pro¬ 
ceedings will open with Sir A. Daniel Hall’s presi¬ 
dential address on the morning of November 16. 
Papers on the breeding and selection of potatoes in 
Great Britain and the United States, and on wart disease, 
potato blight, and other diseases which are botanically 
and economically important, will be read, and time 
has been allowed for their discussion. Invitations 
to attend the conference have been extended to the 
Dominions and Colonies and to foreign countries, 
and it is hoped that the meeting will be thoroughly 
representative from both the scientific and the com¬ 
mercial aspects. Arrangements for the meeting are 
in the hands of a committee representative of the 
Royal Horticultural Society, the Agricultural Depart¬ 
ments of England, Scotland, and Ireland, the National 
Institute of Agricultural Botany, and the National 
Potato Society. The chairman of the committee is 
Lord Lambourne, and the joint secretaries are Mr. 
W. R. Dykes, of the Royal Horticultural Society, and 
Mr. H. V. Taylor, of the Ministry of Agriculture. 

Information is to hand in a circular from the 
Brazilian Department of Agriculture that henceforth 
the meteorological and astronomical Government 
services united under the name “ Directoria de 
Meteorologia e Astronomia ” are to be separated, and 
will be known as the “ Directoria de Meteorologia ” 
and “ Observatorio Nacional ” respectively. The new 
Directoria de Meteorologia, of which Senhor Sampaio 
Ferraz has been made director, will, no doubt, lead 
to a desirable* unification of official meteorplogy in a 
vast country like Brazil, and it is to be expected that 
the co-ordination of effort which should ensue will 
provide material for the study of a climate which is 
more or less unknown except in general outline. 
The publication before the end of the present year of 
climatological data of Brazil for the last nine years 
is anticipated, and among the activities promised 
under the new directorate are forecast, aviation, 
coastal navigation, agricultural, and rain and flood 
services. It is pointed out that Rio Grande do Sul, 
Minas Geraes, and San Paulo will continue Their 
State services, but under the supervision of the Direc¬ 
toria, and that the Reclamation Service of semi-arid 
north-eastern Brazil will retain its rainfall organisa¬ 
tion. Information on Brazilian climatology will be 
gladly given In answer to inquiries, and the Direc¬ 
torate hopes to exchange publications with foreign 
institutions. The official address is: Directoria de 
Meteorologia, Morro do Gastello, Rio de Janeiro, 
Brazil. 

An interim report relating to alleged dangerous 
lights In kinema studios has been issued by the Depart¬ 
mental Committee on the Causes and Prevention of 
Blindness, acting on behalf of the Ministry of Health. 
Cases of Inflammation of the eyes have been reported 
bv Sir Anderson Critchett and others, but fortunately 
these injuries have been of a transient nature, and no 
instances of permanent serious injury are recorded. 
According to the evidence of experts, the trouble is 
due mainly to the use of very powerful arcs of the 
searchlight pattern in an unshaded condition. Such 
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lamps are considered liable to cause injury owing to 
the unimpeded access of ultra-violet rays, and it is also 
possible that artists looking direct at the lights, even 
if properly screened, may suffer owing to the intense 
visible light. Moreover, irritating vapours may be 
given off by some forms of carbons and occasion 
trouble at close quarters. The Committee, however, 
considers that the possibilities of injury would be 
slight if all lamps were properly screened, and the 
evidence of photographic and other experts supports 
the view that these methods of diffusion are also pre¬ 
ferable from the technical point of view* An assur¬ 
ance has been given by the Incorporated Association 
of Kinematograph Manufacturers that in future no 
open arc lights without glass filters will be used in 
their studios. Now that the source of the trouble is 
recognised, no further action is considered nccessai-y 
for the present. The Committee, however, remarks 
that the industry is in a state of development, and 
that further research is desirable. It accordingly 
welcomes the information that the Illuminating En¬ 
gineering Society is forming a joint committee to 
study these problems in detail. 

A complete list of awards and grants from the 
Rumford Fund for Research in Light and FI eat forms 
No. 10 of vol. 56 of the Proceedings of the American 
Academy of Arts and Sciences (July, 1921). In pre¬ 
vious publications in 1905 and 1912 dealing with the 
Rumford Fund, outlines of the history of the funds 
of that name of,both the i\merican Academy and the 
Royal Society were given, together with lists to date 
of the awards. In the present publication the awards 
of the American Academy only, from the date of its 
foundation to the end of 1920, are given in chrono¬ 
logical order. The first award of the Rumford 
Premium was made in 1839 to “ Robert Flare, of 
Philadelphia, for his invention of the compound or 
oxyhydrogen blowpipe, ” and the last recorded, that of 
1920, to “ Irving Langmuir, of Schenectady, for his 
researches on thermionic and allied phenomena.” The 
grants for research from the Rumford Fund extend 
from 1832 to 1920, and the names of many illustrious 
men of science appear in the list. The pamphlet con¬ 
cludes with an alphabetical list of recipients of the 
grant. 

In his Croonian lecture on “ Release of Function 
in the Nervous System ” (delivered at the Royal 
Society on May 5, and now published in the society’s 
Proceedings) Dr. Iienry Head has given an illu¬ 
minating summary of his great work in neurology. 
Dr. Head is the successor of Hughlings Jackson, and 
the fundamental principle on which his investigations 
are based is the rule laid down by Jackson more than 
fifty years ago that “destructive lesions never cause 
positive effects, but induce a negative condition which 
permits positive symptoms to appear.” In other 
words, in his interpretations of the clinical significance 
of the symptoms of injuries involving the central 
nervous system he has avoided the fashionable and 
misleading device of accepting ail active manifesta¬ 
tions of disease as the effects of irritation. “ Removal 
of a dominant neural mechanism permits the activity 
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of lower centres to appear. These unfettered mani¬ 
festations are not fortuitous pathological states, but 
represent that part of a complex reaction which still 
remains active. 5 ’ It is impossible within the scope 
of a note such as this to give any adequate idea of a 
lecture that is itself the highly condensed summary 
of thirty years’ research into problems of great in¬ 
herent complexity which have become obscured by 
erroneous methods of interpretation. Dr. Head’s 
work is a brilliant example of the successful applica¬ 
tion'of the true scientific method in clinical medicine, 
and is complementary to Prof. Sherrington’s inves¬ 
tigation of the same sort of problems by the experi¬ 
mental method. Much as their researches are mis¬ 
understood and however inadequate the appreciation 
of their worth may be at the present time, there can 
be no doubt that in the future Plead’s and Sherrington’s 
work will be known as the outstanding achievement 
of British science in neurology and the borderland 
between neurology and psychology. Dr. Head’s con¬ 
tribution to this great advance in knowledge is well 
set forth in his Croonian lecture. 

Dr. J. Ritchie contributes to the Scottish Naturalist 
(May-June, 1921) an interesting analysis of the status 
of the walrus as a member of the British fauna. He 
supposes that wdien the polar ice sheet extended much 
further south, and during its retreat in the late Ice 
age, the walrus was a regular inhabitant of British 
seas, and the evidence, though scanty, goes to show 
that even down to the sixteenth century it was regu¬ 
larly hunted by the islanders of Scotland for com¬ 
mercial purposes. In an analysis of the twenty-four 
records since 1800 Dr. Ritchie concludes that a change 
in its status has occurred, and that it is now only 
a straggler which chance conditions bring occasionally 
to our shores. Summer is predominantly the season 
for its visits, and its appearance in British waters is 
associated with the breaking-up of the winter ice of 
the Arctic and its gradual drift to sea under the 
influence of ocean currents and winds. The majority 
appear to have travelled from a westerly source towards 
Iceland, brought there by unusual developments of 
the Greenland-Iceland-Faroe oceanic circulation. A 
marked decrease in the numbers observed in British 
waters occurred after 1870, which Dr. Ritchie attri¬ 
butes to the activities of seal-hunters about that period 
in clearing the more southerly breeding-grounds off 
Greenland of their stocks. 

In an interesting article on “ Snakes that Inflate ” 
in Natural History (vol. 21, No. 2), Mr. G. K. Noble 
discusses the significance of an aggressive warning 
attitude assumed by certain snakes when disturbed. 
In Spilotes pullatus mexicanus, a harmless snake, 
he found that the animal, when uneasy or in a highly 
nervous state, inflated its neck and vibrated its tail, 
recalling the warning attitudes of cobras on one hand 
and of rattlesnakes on the other. The mechanism 
by which'the snake is able to inflate itself is simple. 
The dorsal membrane of the trachea is an enormously 
expanded sheet capable of great distension, and the 
snake simply fills its lungs with air, closes the glottis, 
and, by means of its powerful body muscles, forces 
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the air into the trachea, which then becomes dis¬ 
tended. Mr. Noble finds this habit developed in many 
species of snakes, generally harmless, belonging to 
quite separate families, and the mechanism is in all 
cases the same. He regards the character as having 
arisen independently in a number of unrelated groups 
of snakes, and as an impressive example of parallelism 
in adaptation. Similar evidence is noted about the 
habit of vibrating the tail when disturbed. While 
admitting that both phenomena may be called wam- 
ing attitudes, he suggests that both actions may be 
simply manifestations of an uncomfortable nervous 
state produced by the presence of some disturbing 
factor in the environment. 

A rain map of Australia for the year 1920 has been 
issued by Mr. H. A. Hunt, Commonwealth Meteoro¬ 
logist. The distribution of rainfall in different parts 
of Australia is shown graphically for the year, and on 
the reverse side there is a rainfall map for each of the 
twelve months. For comparison a small map of Aus¬ 
tralia is given for each year from 190S to 1920, which 
shows the percentage of the area with the rainfall 
above the average. In 1918 only 23 per cent., and 
in 1919 only 13 per cent., of the area received more 
than average rainfall; in 1920, however, on 54 per 
cent, of the area rainfall was above the average. 
The single sheet is admirably arranged, and the large 
amount of data in no way overcrowded. It affords 
a specimen for any rainfall organisation, and a 
similar sheet would be greatly appreciated by those 
interested in rainfall distribution in any country. A 
summary table and notes on the 1920 map are given. 
It is stated that the year will be memorable on 
account of the complete change from unpromising 
weather conditions during the early months to wide¬ 
spread rains in the latter half. The long drought 
which had prevailed over central and eastern Aus¬ 
tralia since the early part of 19 iS was completely 
broken up. The splendid rains during the greater 
part of the agricultural season, April to October, are 
said to have resulted in one of the best harvests on 
record all through the wheat-belt. Brief summaries 
of the rainfall distribution in 1920 are given for each 
State. At many stations in South Australia 1920 
was the wettest year on record. 

Mr. E. T. Ouayle (Proc. R. Soc.. Victoria, new 
ser., vol. 33, pp. 115-32, 1921) has issued an 

optimistic estimate of the beneficial effects on the 
climate and rainfall of Victoria and of the southern 
districts of New South Wales that may be expected 
from irrigation. He illustrates the fact that the lee¬ 
ward shores of wide arms of the sea have usually 
a higher rainfall than the windward shores by refer¬ 
ence to the records from Spencer Gulf and Port 
Phillip. He considers that the extension of irrigation 
in the Murray valley may have the same effect as 
if the irrigated region were covered by an arm of 
the sea. He claims that higher evaporation will 
increase not only the local rainfall, but also 
that on the mountains in which the Murray 
River and its tributaries take their rise, so 
that the rivers will be magnified, and the benefits 
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to the climate and the country will be so great 
and varied that “it would be hard to put any 
limits ” on them. The evidence for these esti¬ 
mates is not convincing. That the influence of irri¬ 
gation must be to increase the precipitation to some 
extent is not likely to be questioned; but the extent of 
the influence is uncertain. Mr. Quayle claims that 
irrigation has increased the rainfall during the past 
ten years. This period is, however, too short to give 
any trustworthy evidence of a permanent change, as 
are also the statistics quoted from 1885. Similar pre¬ 
dictions have been made from other areas where ex¬ 
tended irrigation happened to coincide with the wetter 
part of a climatic cycle. The absence of any increase 
of rainfall beside the irrigated areas of Egypt sug¬ 
gests caution in reliance on records for so short a 
period as are available in Victoria, especially as it is 
in a situation where irregular long-period variations 
in weather are so likely to occur. 

Messrs. Longmans and Co. are to publish in the 
autumn vols. 1 and 2 of “A Comprehensive Treatise 
on Inorganic and Theoretical Chemistry,” by Dr. 
J. W. Mellor, which work will consist of six volumes 
in all. Vol. 1 will to a large extent be historical and 
introductory, and give a general' survey of chemical 
research and discovery from the earliest times to the 


present day. This volume will also deal in detail 
with hydrogen and oxygen in their many forms and 
compounds. Vol. 2 will cover the whole range of the 
following elements and a systematic range of related 
compounds:—Fluorine, chlorine, bromine, iodine, 
lithium, sodium, potassium, rubidium, and caesium. 
The same publishers also promise a new edition—the 
fourth—of Dr. E. J. Russell’s “Soil Conditions and 
Plant Growth.” 

Messrs. W. Heffer and Sons, Ltd., Cambridge, 
have in the press “ Notes and Examples in the 
Theory of Heat Engines,” by J. Case. The book is 
intended as a companion to lectures to enable the 
student to see at a glance the essential points of the 
subject and to help him with his revision for examina¬ 
tions. The engineer who has to deal with the ele¬ 
mentary thermodynamics of steam and other heat 
engines should find the work of value, as all the 
important formulae he may require are printed in 
heavy type and easily found. 

A useful catalogue (No. 89, August) of nearly two 
thousand second-hand books dealing with entomology, 
ornithology, general zoology, and botany has just 
been issued by Messrs. Dulau and Co., Ltd., 34 Mar¬ 
garet Street, W.i. It is obtainable upon application. 


Our Astronomical Column. 


Large Meteors. —Mr. W. F. Denning writes:—“A 
considerable number of unusually brilliant meteors 
were observed at about the periocl of the recent Perseid 
display. On August 11 at qh. 28m. G.M.T. a very fine 
object was recorded at Bristol and at various places in 
South Wales. Near the end of its flight it .illuminated 
the firmament so strongly that people at first mistook 
it for a flash of lightning. The meteor fell from 
a height of from 75 to 53 miles, and its path was 
over the region from Swansea to Barnstaple Bay. 
It was directed from the usual radiant point in 
Perseus. 

“Another meteoric fireball appeared at ioh. 42m. 
G.M.T. on the same night. It passed over Berkshire 
at a height descending from 78 to 45, miles at a 
velocity of about 30 miles per second. This was also 
a Perseid, and it was observed from Bristol and Wim- 
borne, Dorset. 

“Another fireball was seen on August 15 at qh. 46m. 
G.M.T. As viewed from Nuneaton, Warwickshire, 
by the Rev. Ivo Carr-Gregg, it crossed a Ursae Majoris 
in a direction from Serpens and Scorpio. Only one 
observation has come to hand of the latter object, 
and a duplicate record of the path would supply the 
necessary data for computation of the fireball’s real 
course in the air.” ■ 

Ancient Eclipses.— Dr. J. K. Fotheringham was 
the Halley lecturer this year, and chose ancient 
eclipses as his subject. He noted the appropriate¬ 
ness of the choice, since Dr. Halley had been the first 
to announce the secular acceleration of the moon’s 
motion from his study of the old eclipses. 

Dr. Fotheringham expresses surprise that Dr. E. W. 
Brown in his new tables of the moon adopts the value 
6 ff per century which arises from the change in. the 
eccentricity of the earth’s orbit; the ancient eclipses, 
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as discussed by Drs. Fotheringham and Cowell (mis¬ 
printed “Cavell” on p. 25 of the lecture), make it 
tolerably certain that the actual value is 4" or 5" 
greater, and that the sun has also an acceleration of 
at least D5C presumably arising from a retardation 
of the earth’s rotation. 

One of the most definite records of eclipses is that 
of Thucydides (August 3, 431 b.c.) ; it has hitherto 
been inferred that, since “ some stars became visible,” 
Athens must have been close to the central line, but 
Dr. Fotheringham shows that a magnitude of 10J 
digits suffices. In the eclipse of last April Venus, 
Mercury, Capella, Vega, Arcturus, and Aldebaran 
were seen at places in the British Isles where the 
magnitude did not exceed io*6. 

In addition to their application to astronomy, the 
lecture shows the great value of several of these 
eclipses from the chronological point of view; in fact, 
their combination with Ptolemv’s and the Assyrian 
eponym canons determines dates back to the tenth 
century b.c. 

Calendar Dates in Meteorology.— M. Jean Mas- 
cart contributes a paper to Coniptes rend as of July 11 
in which he points out the desirability of dating 
meteorological phenomena by the sun’s longitude in 
place of the calendar date. Owing to the odd frac¬ 
tion of a day that occurs in the length of the tropical 
year, the same calendar date corresponds with dif¬ 
ferent solar longitudes. There is, of course, no ques¬ 
tion that M. Mascart’s contention is sound in theory; 
but since it is almost inevitable that the observations 
should ^be taken at fixed hours of the solar day, it 
would involve considerably more labour to re-arrange 
them in accordance with the sun’s longitude, and it is 
very doubtful whether there would be any adequate 
compensation for such extra work. 
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Agricultural Research at Rothamsted. 


T HE Lawes Agricultural Trust has recently issued 
a useful index to the activities of the Director 
of Rothamsted and his colleagues. The index is de¬ 
scribed as a “Report” for 1918-20; but within its 
86 octavo pages it would be impossible to report ade- j 
quately on the work now in progress. The pamphlet , 
states the aims of Rothamsted, indicates the methods j 
adopted in its scientific work, and mentions the j 
sources to which those interested in the investigations j 
may go for fuller information. 

The aims of Rothamsted have not changed, but in 
recent years the soil and fertiliser problems inves¬ 
tigated by Lawes and Gilbert have been studied in 
new aspects; the Rothamsted team now numbers 
nearly forty scientific workers, and includes chemists, 
physicists, biologists, pathologists, and statisticians. 
Whereas formerly* the chief work might best have 
been described as the study of the soil, stress is now 
laid rather on crop produttion. No possible means of 
throwing light on the reasons for high or low yield 
is neglected. The physical condition of the soil; the 
factors which influence the supply of water to the 
plant or determine the mechanical effort required 
in tillage; the character of the soil population 
and the possibility of control; the gains and losses 
of fertilising substances; the precise quantities 
of fertilisers which different crops require; the 
effects on production of competition within the soil 
and between the individual plants of a crop, or be¬ 
tween cultivated plants and weeds; the effects of over¬ 
crowding on the aerial development of crops; the 
extent to which attacks of insects and fungi reduce 
the yield; the influence of the year's weather and 
the cumulative effect of several favourable or un¬ 
favourable seasons—all these questions and many 
ancillary subjects are now engaging attention. 

With so many subjects under investigation, the 

methods of work required of the Rothamsted staff 

offer many contrasts. No contrast is sharper than 

that which the element of time introduces. A “time ” 
distinction may not have much importance for those 
interested only in the results of scientific work; but 
in dealing with such problems as those which 

Rothamsted tackles, it raises considerations of very 
practical moment to the Director and his staff. The 
study of the organisms present in soils has recently 


1 engaged much attention. Changes in the soil popula- 
tion were so rapid that little light was thrown on 
j their development by the examination of an occasional 
sample. For a year, therefore, on every day, counts 
were made of certain species, and now that the 
year’s results have come in it is found that even more 
frequent sampling and counting will be necessary. In 
a building adjoining the laboratory, in which a team 
of workers has been handling samples and studying 
the ceaseless changes in these Rothamsted soils for 
365 days'in succession, without even Christmas Day 
for holiday, there are other samples, faithfully col¬ 
lected and stored by Lawes and Gilbert year after 
year for more than half a century, which are now 
awaiting the time when some chemist will turn to 
| them for aid in unravelling the story of the changes 
in land in which wheat has been growing continuously 
since the autumn of 1843 ! 

The fate of these old soil samples suggests that 
problems are nof lacking at Rothamsted. There has 
been a large increase in the staff in recent years; but 
with agricultural science—as with its raw material, 
the soil—intensive cultivation increases output. The 
results, in a sense, are embarrassing. No sooner is 
a laboratory ready than its accommodation is ex¬ 
hausted, and the Trustees and Director must find more 
space or see the problems of their staff condemned 
to involuntary “pupation.” It is understood that the 
entomological staff has, for some time, been await¬ 
ing a new laboratory, and that its construction must 
be put in hand without delay if a “resting stage ” is 
to be avoided. 

Not the least satisfactory feature of the work at 
Rothamsted is the care and trouble taken by the 
staff to explain the bearing of its studies. This 
readiness must have been remarked by many recent 
visitors, and it is reflected in the admirably clear 
abstracts which the report contains of the more im¬ 
portant of the sixtv-one papers published within the 
past two years. The abstracts are arranged in two 
groups—scientific and technical. A subject is not 
necessarily dealt with in each series; frequently pub¬ 
lication in one or other form suffices. But nearly all 
the material embodied in the scientific papers is 
ultimately used in papers suitable for farmers’ 
journals. 


Scientific Research in the United States. 1 

By J. W. Williamson. 


T HE two papers referred to below, written by the 
Chief Physicist of the Bureau of Standards, 
whose recent death is widely deplored, though dealing 
only with the question of scientific research as it 
affects the United States of America, will well repay 
the careful study, not only of British scientific 
workers, but also of all British citizens who wish to 
form a just estimate of the part that scientific research 
should play in the national economy. In the first of 
the papers Prof. Rosa set himself to answer the 
inquiry : “ Whether scientific research as carried on 
by the Federal Government is a luxury or a necessity; 
whether it is something to be enjoyed' when taxes are 

l (1) “ The Economic Importance of the Scientific Work of the Govern¬ 
ment.” A lecture given before the Washington Academy of Sciences on 
May 20, 1920. Reprinted from the Journal of the Washington Academy of 
Sciences, vol. io, No. 12. By Edward B. Rosa. 

(2) “ Scientific and Engineering Work of the Government.” Reprinted 
from the February, 1921, issue of Mechanical Engineering. By Edwaid B. 
Rosa. 
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light, and curtailed when taxes are heavy; or whether 
it is creative and wealth-producing, and therefore to 
be increased and developed when expenses are ab¬ 
normally large and a heavy debt must be liquidated? ” 
In an interesting and informative examination of the 
national Budget he shows that the appropriations for 
obligations arising from recent and previous wars 
and for the War and Navy Departments amount to 
92-8 per cent, of the total, public works to 3 per cent., 
primary Governmental functions to 3-2 per cent., and 
research, education, and developmental work to 1 per 
cent. 

Prof. Rosa pregnantly observes: “One is led to 
wonder whether the total burden of taxation would 
not be lighter if the expenditure for scientific and 
developmental work were increased; if* for example, 
it were one dollar per year per capita instead of fifty 
cents.” He answers the question by a detailed 
account of how the fifty cents per capita is expended 
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and what is accomplished thereby. We have not space 
to dwell on his review of the work of the various 
Government Departments included in the classification 
of “research, education, and developmental work.” 
It embraces the activities of the Agricultural Depart¬ 
ment, the Geological Survey and the Bureau of Mines, 
the Bureaux of Standards and of Foreign and Domes¬ 
tic Commerce, the Coast Survey and ^ the Bureau of 
Fisheries, the Bureau of Labour Statistics, the Woman 
in Industry Service and the Children’s Bureau, Educa¬ 
tional Work, the Public Health Service, and co-opera¬ 
tion by the Government in Industrial Research and 
Standardisation. W T e may note, however, that nearly 
two-thirds of all the expenditures made under this 
group of services are for the work of the Agricultural 
Department. 

To the scientific research designed to develop the 
industries of the country Prof. Rosa refers in more 
detail. He has no difficulty in showing the necessity 
and the value of an increased expenditure, wisely 
applied, in this field. In the course of a summary of 
his argument he well says : “ It is stupid and blind 
to think that because taxes are heavy we cannot afford 
to do things intelligently. If a farmer’s barn burns 
down, he would not sell half his supply of seed and 
fertiliser to buy lumber, and then plant only half a 
crop. He would, if necessary, borrow money to buy 
more seed and plant a larger crop than usual in order 
to increase his income and pay for the new barn more 
easily. Intelligent research by the. Government, in 
co-operation with the industries, is like seed and fer¬ 
tiliser to a farmer. It stimulates production and in¬ 
creases wealth, and pays for itself many-fold. It is 
as productive and profitable in peace as in war.” 

If we put aside the temptation to ask why the barn 
was not insured against fire, the illustration is apt 
enough for a world painfully recovering from the 
ravages of war. But America is not the only country 


where the superficial economists, appalled by the 
weight of taxation, begin to economise by cutting 
down expenditure in the productive services of “re¬ 
search, education, and developmental work.” It is 
a pity that Prof. Rosa’s paper will not be read by the 
“anti-waste ” apostles. It is easy to gain a reputa¬ 
tion for economy by shouting loudly “We cannot 
afford it,” and difficult to realise that there are some 
things we cannot afford not to afford. 

In his second paper Prof. Rosa usefully supple¬ 
ments his general argument in the first paper 
by a careful inquiry into the actual expenses of 
the various departments of bureaux of the Govern¬ 
ment. He begins by admitting that there is in the 
mind of the general public a feeling that the scientific 
work of the Government is not carried on so success¬ 
fully or so efficiently as it should be, and that it prob¬ 
ably costs too much. In order to get an accurate 
knowledge of Government expenditures and to ascer¬ 
tain how they have increased in recent years, the 
receipts and expenditures of all departments for the 
last ten years were analysed. The analysis given by 
Prof. Rosa is full of interest, and is illustrated by 
several ingenious diagrams. We have not space to 
review this analysis, but we may note one conclusion : 
“The per capita cost of the civil side of the Federal 
Government in 1920 was only a little more than half 
of what it was in 1910 if measured in commodities or 
in money of equal purchasing power. During this 
ten-year period the wealth of the country had greatly 
expanded, the war had come and gone, the problems 
of Government had enormously increased, and yet the 
per capita cost of these civil activities measured in 
commodities had fallen to a little more than one-half. 
In face of these facts people are saying that the 
Government 'is extravagant, inefficient, and over¬ 
developed.” That sort of criticism is not peculiar to 
the people of America. 


Cotton Research in Egypt. 


T HERE has been for many years a great deal of j 
talk about research work on cotton. The 
Empire Cotton Growing Committee put research in 
the forefront of its programme, and it was originally 
suggested that a research institute should be estab¬ 
lished in Egypt. About the same time the British 
tCotton Industry Research Association was estab¬ 
lished in Manchester, but so far it has not done any¬ 
thing in the way of cotton-growing except to discuss 
methods of co-operation with the Empire Cotton 
Growing Committee. The latter has, of course, not 
been able to do much yet, owing to the time neces¬ 
sarily involved in its reconstruction into the new 
Empire Cotton Growing Corporation. 

In the meantime, the Egyptian Government took 
its own steps by setting up in May, 1919, a Cotton 
Research Board, consisting of representatives of all 
the Departments of the Government which are in¬ 
terested in cotton-growing. A very brief preliminary 
report was published by the Research Board in 
March, 1920, and the first annual report embodying 
a review of the work done up to this date is now 
before us. 1 

The report proper deals in about fiftv pages with 
the experimental work which has been done on cotton 
during the year iqzo. This work has covered a very 
wide field, including botanical work on cotton and 
cotton-breeding (in which selection has apparently 

1 First Annual Report (xoso) of the Cotton Research Board, Ministry of 
Agriculture, Egypt. (Government Publications Office, Cairo.) 10 piastres 
(wr. 
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played a very much larger part than hybridisation), 
the selection and propagation of seed by the State 
domains, and a number of variety tests. Experi¬ 
ments on spacing and on the effect of water on the crop 
are described, as well as the work done in connection 
with insect pests, especially the pink boll-worm, and 
some mycological research. The programme of ex¬ 
perimental work for 1921 is also outlined. Much of 
the work is still unfinished, and certain parts of it 
will be published by the Departments concerned in 
other forms as soon as results are available. 

The Research Board has, however, very wisely not 
confined this report to its pwn work, but has added 
about 75 pages of reports on special questions con¬ 
sidered by the Board, many of these more of an 
economic than of a purely scientific character, and a 
number of useful summaries of various publications 
of the Ministry of Agriculture made within the last 
few years on subjects affecting cotton. There are 
also reviews of publications from other sources affect¬ 
ing cotton and some very useful appendices. This 
supplementary matter deals with such questions of 
direct economic importance as the development of 
Pillion cotton in Egypt and its threatened supersession 
of the superior variety known as Sakel. It also 
covers the development of Pima cotton in Arizona, 
U.S.A., which looked for a time as if it might prove 
a serious rival to Egyptian. On the latter point, 
however, Egypt has probably derived considerable 
reassurance from the very marked reduction of the 
Pima crop this year owing to the fall in prices. 
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Among the publications summarised are two of 
special importance by outside experts, who were 
called in by the Egyptian Government to report on 
their cotton problems within the last few years, 
namely, Mr. H. A. Ballou, a West Indian entomo¬ 
logist, and Mr. H. Martin Leake, a botanist in the 
service of the Indian Government. These indepen¬ 
dent reports have been of great value to those who 
are following the development of the cotton position 
in Egypt The appendices contain some rather dis¬ 
concerting statistics of the crop, an account of cotton 
legislation in Egypt during 1920, and a very. useful 
summary' of botanical research on cotton carried out 
in Egypt up to 1918, along with a bibliography of 
the chief cotton pests of Egypt. 

There is always room for difference of opinion as 
to the scientific Value of the results achieved by re¬ 
search work, and no one who knows the difficulties 
under which scientific workers in Egypt have laboured 
in the past would expect any very large results in 
the short time in which the/Cotton Research^ Board 
has been in existence. These two years have, in fact, 
been largely spent In preliminary work, and indeed 
the new research laboratory at Giza was scarcely 
finished when the report was written. But no one 
can question the value of such a compendium of a 
great deal of the work that has been done in the 
past. The report will form a useful summary for 
those interested in all the various lines of activity 
regarding Egyptian cotton. 


University and Educational Intelligence. 

The Merchant Venturers’ Technical College, which 
provides and maintains the faculty of engineering in 
the University of Bristol, has issued a prospectus for 
the academic year 1921-22. A prominent feature is 
the “sandwich” scheme, which engineering students' 
have the option of adopting. Bv this arrangement 
the course of five years is divided into three periods ' 
of ten months each, which are spent at the Uni¬ 
versity, and three periods of fourteen, two, and four¬ 
teen months respectively, spent in engineering works. 
More than twenty well-known engineering firms, in 
Great Britain co-operate with the University for this 
course, in many cases offering to receive students with 
reduced, or even without, premium. The scheme 
provides an opportunity for a thoroughly well-balanced 
training for the profession. 

The Edinburgh and East of Scotland College of 
Agriculture has issued a calendar for the year 1921-22, 
in which a full account of the courses available at 
the college will be found. /The classes are arranged in 
conjunction with the science faculty of Edinburgh 
University, and two courses are open to students: 
(a) for the degree in agriculture conferred by Edin¬ 
burgh University, and (b) for the college diploma in 
agriculture. Part of the course required for the 
University degree in forestry is also provided, and 
there are, in addition, a number of classes devoted to 
horticulture. A novel feature is the five weeks’ 
course provided in January and February of each year 
for the benefit of farmers and others who cannot 
attend a full diploma course.^ The course extends 
over tw r o years, the first being devoted chiefly to 
soils, manures, and farm crops, and the second to 
feeding-stuffs and the management of livestock; in 
the coming winter the second part of the course will 
be given. Local farmers co-operate with the staff of 
the college in investigating new conditions or special 
problems arising out of their farming operations, and 
a number of useful papers have already been pub¬ 
lished dealing with the results obtained. 
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Calendar of Scientific Pioneers. 

September 1, 164 $. Marin Mersenne died.—A 
schoolfellow and friend of Descartes, Mersenne occu¬ 
pied various ecclesiastical appointments, translated 
Galileo’s “Mechanics,” experimented on sound, and 
was one of the group of eminent men whose meetings 
led to the founding of the Paris Academy of Sciences. 

September 2 , 1832 . Franz Xavier, Baron von Zach, 
died.—Retiring from the Austrian Army as a colonel, 
Zach became the first director of the ■ observatory at 
Seeberg, Gotha. His Monatliche Correspondent, 
founded in 1800, was the forerunner of Schumacher’s 
Asironomische Nachri'chten. 

September 2 , 1836 . William Henry died.—Awarded 
the Copley medal in 1809 for his contributions to 
chemical literature, Henry experimented on gases and 
enunciated the law connecting the pressure with the 
solubility of a gas. 

September 2 , 1865 . Sir William Rowan Hamilton 
died.—After a remarkable career as a student, during 
which he wrote mathematical papers of a high order, 
Hamilton in 1827, at the age of twenty-two, became 
Andrews professor of astronomy at Dublin. For many 
years a correspondent of De Morgan, he was, like 
him, of a speculative mind. He is best known for his 
“Theory of Systems of Rays,” his prediction of 
conical refraction, his “ General Method of Dynamics,” 
and his discovery of quaternions. 

September 2 , 1883 . Cromwell Fleetwood Variey died. 
—One of three brothers who were all concerned with 
the early telegraphs, Variey did valuable work in 
connection with the Atlantic cables. His brother, 
Samuel Variey, was a pioneer worker on the dynamo. 

September * 4 , 1784 . Cesar Francois Cassini de 
Thury died.—The third of the five members of the 
Cassini family who became members of the Paris 
Academy of Sciences, Cesar Cassini is best known for 
his trigonometrical survey of France. 

September 4 , 1852 . ’William Macgillivray died.— 
Macgillivrav in 1841 became professor of natural his¬ 
tory at Aberdeen. His “History of Birds” was pub¬ 
lished in 1837-52. 

September 5 , 1962 . Rudolf Virchow died.—Placed 
in the foremost rank of pathologists by the publication 
of his “Cellular Pathology” in 1856, Virchow for 
many years was director of the Pathological Institute 
at Berlin. In later life he rendered important ser¬ 
vices to, ethnology, anthropology, and archaeology, and 
as a public man he was instrumental in transforming 
Berlin from one of the most unwholesome of cities to 
one of the most healthy. The centenary of his birth 
occurs on October 13, 1921. 

September 5 , 1906 . Ludwig Boltzmann died.—A dis¬ 
tinguished worker in mathematical physics, Boltz¬ 
mann studied the work of Clausius and Maxwell, 
and became an authority on the kinetic theory of gases 
and on thermodynamics. He held chairs at Gratz, 
Munich, Leipzig, and Vienna. 

September 6, 1962 . Sir Frederick Augustus Abel, 
Bart., died.—One of the first pupils of Hofmann at 
: the Royal College of Chemistry, Abel in 1854 became 
chemist to the War Office, a post he held for thirty- 
four years. He made valuable researches on gun¬ 
cotton, with Dewar invented cordite, and was an 
authority on petroleum and coal-mine explosions. He 
served as president of various institutions, and in 1893 
was made a baronet. 

September 7 , 1882 . Joseph Liouviile died.—An en¬ 
gineer in the Fonts et Chaussdes, Liouviile resigned 
his position, devoted himself to the study of mechanics 
and pure mathematics, and from 1836 to. 1874 edited 
the Journal de Mathimaiique . To Liouviile 'and 
Regnault Kelvin was much indebted as a student. 

E. C. S. 
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Societies and Academies. 

Paris. 

Academy of Sciences, August 16.—M. L6011 Guignard 
in the chair.—L. Maquenne and E. Demoussv : The 
respiration of leaves in a vacuum or in atmospheres 
poor in oxygen. Intracellular respiration and normal 
respiration, which some authors have viewed as 
having a common origin, proceed in reality from 
different causes, and should be regarded as auto¬ 
nomous functions, as much by their internal working 
as by their influence on the life of the plant.—P. 
Vuiliemin : A new parasitic fungus in man, Gleno - 
spora gandavensis. — C. Nordmarm : Remark on a 
recent communication. Further details of the methods 
of observation in heterochrome stellar photometry.— 
R. Ledonx-Lebard and A. Dauviilier : The utilisation of 
constant electromotive forces in radio-diagnostics.— 
E. van Aubel: The influence of temperature on the 
viscosity of normal liquids. The formula proposed is 

<p=m+n log (© -f), 

where is the fluidity or reciprocal of the viscosity, 
© is the critical temperature of the liquid, and m 
and n are two constants. As a consequence of this, 
the increase of fluidity for a given rise of tempera¬ 
ture is inversely proportional to (0~t). The validity 
of the relation proposed is proved by comparing the 
fluidities calculated from the formula with the experi¬ 
mental data of Thorpe and Rodger, Hevdweiller, and 
Meyer and Mylius.—P. Woog ; The dimensions of 
the molecules of the fatty oils and some phenomena 
of molecular solutions.—H. Gault and R. Weick : The 
additive properties of the keto-enolic double linking.— 
E. Chatton: The reversion of scission in ciliated 
organisms.—E. Grynfeltt : The histological process of 
fatty osteoporosis of traumatic origin.—W. Koskowski 
and E. Maigre; The paralysing action of methylene- 
blue on the parasympathetic nerve-endings. 

Cape Town. 

Royal Society of South Africa, July 20.—Dr. A. Ogg 
in the chair.—E. J. Hamlin; Some observed results 
of the effect of sunlight on lead storage cells. A cell 
exposed to sunlight is 3 per cent, less efficient than a 
similar cell shielded from the direct rays; the useful 
life of the cell is diminished by approximately 25 per 
cent, bv the effect of the direct ravs of the sun.—E. J 
Hamlm; The effect of evaporation on the efficiency 
of lead storage batteries. By using a “topping” o'f 
i m. of paraffin the amp.-hour efficiency of a battery 
was increased by 1*7 per cent. This “is more eco¬ 
nomical than “topping” the battery with distilled 
water to counterbalance the effect of evaporation.— 
Dr. J. D. F. Gilchrist: Note on the pectoral fin of 
the sole, Achirus capensis . The pectoral fin is repre¬ 
sented by a small vertical fold of epidermis with rudi¬ 
mentary ravs, situated on the body below and con¬ 
cealed by the opercular membrane! It functions as 
an accessory organ In respiration. Suggestions are 
made as to how it may have arisen and as to how 
the characters acquired have become hereditary 
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The British Association. 

HIS year's meeting- of the British Associa¬ 
tion in Edinburgh will make, we believe, 
the beginning of a new epoch in the history of the 
Association. About a year ago it was pointed out 
in the I'imes, as well as in our own columns, that 
conditions are now different from what they were 
when the Association was founded in 1831, and 
that for such a body to develop it must adapt itself 
to the changed circumstances. The Council, in a 
spirit which should be characteristic of all scien¬ 
tific bodies, was not slow to recognise this need, 
and a meeting of representatives of all sections 
was summoned early in this year to consider what 
changes might appropriately be introduced now or 
contemplated in the near future. As a result, 
several departures from custom have been made, 
and will be followed at the Edinburgh meeting. 
The addresses of presidents of sections have 
hitherto been delivered usually on the day follow¬ 
ing the inaugural meeting, but this year they will 
be given at different times—those of Sections B, C, 
D, E, and I on Thursday; of Sections A, F, G, 
J, and K on Friday; and of Sections L and M on 
Monday.. This will give members of the Associa¬ 
tion an opportunity of listening to several ad¬ 
dresses if they wish. Some of the addresses will 
also be used to open discussions, this again being 
a new departure. Joint discussions between two 
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or more sections are not a new feature, but parti¬ 
cular prominence is given to them in this year's 
programme, and it is hoped that they will become 
increasingly Important in future years. 

Such changes as these may be said to mark the 
acceptance of the view that many members of the 
Association attend the annual meetings, not to 
listen to- papers on their own subjects, but to 
become acquainted with the chief developments 
in other subjects. The Association has no raison 
d'etre if it resolves itself into a series of meetings 
of specialised sections having* no communication 
with each other. If that v^ere its function, It could 
be satisfied by arranging for simultaneous annual 
meetings of the physical, chemical, geological, 
zoological, and other scientific societies at selected 
provincial centres. A far better purpose is served 
by regarding a meeting of the Association as an 
occasion for widening interest in scientific work 
generally, not only among those actively engaged 
in it, but also among the general public. Oppor¬ 
tunity must, of course, be provided for workers In 
particular fields to exchange views with one 
another, but the main idea should be to deal with 
lines of advance in which large groups of members 
are interested, and these should be presented In 
such a way as to be intelligible to a general scienti¬ 
fic assembly—as they are, for example, at a Friday 
evening discourse at the Royal Institution. 

The number of sections is unimportant, pro¬ 
vided only that separate rooms can be found for 
them and that they represent actual groups of 
workers in specific fields. There might, if neces¬ 
sary, be twenty sections, in each of which a dozen 
or more active investigators sat around a table 
and discussed their own special problems, 
but in addition there should be, on each 
day of the meeting, two or three joint confer¬ 
ences in which outstanding points of progres¬ 
sive scientific knowledge are displayed for the 
benefit of all members, so< that biologists may 
learn what astronomers, physicists, and chemists 
are doing for the advancement of science, and in 
their turn enlighten workers In other domains of 
natural knowledge. The evening discourses do this 
to some extent, and the joint discussions also carry 
out the idea. What we suggest is that the Asso¬ 
ciation should continue to develop these lines of 
wide appeal in order to extend the ground of 
common understanding. 

So far we have referred only to the interests of 
the members themselves, but the Association has 
also a duty to the general community. It meets 
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year by year in different parts of the king¬ 
dom in order to direct attention to scientific 
work and stimulate local effort and sup¬ 
port. Only a relatively small proportion of 
the population of any centre will become 
members, but a large proportion can appreciate 
the spirit and service of science and'understand 
the value of scientific knowledge and method in 
the conduct of provincial and national affairs. The 
Citizens’ Lectures were instituted by the Associa¬ 
tion for this purpose, and it would be worth while 
to arrange for the delivery of a couple of these at, 
say, five o’clock in the afternoon, in addition to 
the usual evening lectures. Whatever is done to 
create interest and belief in scientific aims and 
work among the general public is to the benefit 
of science, and it is the privilege of the Associa¬ 
tion to fulfil this function. 

An organisation which is approaching the cen¬ 
tenary of its foundation cannot readily be modified 
to make it fit new conditions of vitality, yet the 
Association is re-shaping itself, and is thus mak¬ 
ing itself strong to survive for many years yet as 
the annual Parliament of science in these islands. 
The Edinburgh meeting promises to be a memor¬ 
able event in a long and worthy record. 

Science in the Middle Ages. 

Mediaeval Contributions to Modern Civilisation: 

A Series of Lectures delivered at King's College , 

University of London . Edited by Prof. F. J. C. 

Hearnshaw. With a preface by Ernest Barker. 

Pp. 268. (London and Sydney: George G. 

Harrap and Co., Ltd., 1921.) 10s. 6 d. net 

ROF. HEARNSHAW has produced a volume 
of a valuable type which is happily be¬ 
coming more and more common. It is a com¬ 
posite book, written mainly by professors at 
King’s College, where it was given as lectures 
last winter, and the various chapters hang more 
or less closely together as an account of the debt 
which the modern world owes to the Middle Ages. 
This is a conception of history which has gained 
ground in recent years, and is specially connected 
with the name of Benedetto Croce. We are 
coming to see that, as history is a living thing, and 
the present nothing but the realisation of the past, 
that part of the past deserves our most serious 
attention of which we can say with most assurance 
that it lives and moves in and around us to-day. 

Prof. Hearnshaw has applied this conception to 
the work of the Middle Ages—he.-to the millennium 
lying, broadly speaking, -between the fifth and the 
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fifteenth centuries of the Christian era. Pie has 
selected writers who deal with religion, philo¬ 
sophy, science, art, poetry, education, society, 
economics, and politics. The range is compre¬ 
hensive. One feels that the choice of contributors 
might with advantage have been somewhat more 
comprehensive also. One would have welcomed 
Dr. A. J. Carlyle on the political theories and 
political activities of the Middle Ages, and no one 
would have spoken with more acceptance than 
Prof. W. V. Ker on the literary aspect of the 
period, though Sir Israel Gollancz has, of course, 
treated the English contribution with his usual 
mastery. The editor has, in fact, adhered a little 
too closely to the staff of his own college. But we 
are deeply grateful for what he has given us, and 
in particular for the two studies on the art and 
science of the Middle Ages by Dr. Percy Dearmer 
and Dr. Charles Singer. The latter is one of 
those happily added from outside to the King’s 
College team, and his contribution specially con¬ 
cerns the readers of Nature. 

It is perhaps strange that the essay on 
“ Science ” in the medieval world—the department 
of human thought in which unquestionably the 
Middle Ages added least to modern civilisation— 
should stand out so prominently in this volume as 
a model of learning well arranged, judgment 
soundly exercised, and progress clearly exhibited. 
Yet this is so, and Dr. Singer’s paper appears 
to us worthy of some slight enlargement and 
publication as a separate work. 

He strikes the right keynote within the first 
four pages. “Medievalism,” from the point of 
view of science, “ was a slow process by which the 
human mind, without consciously increasing the 
stock of phenomenal knowledge, sank slowly into 
an increasing ineptitude.” It reached a nadir 
about the tenth century, and after this may be 
discerned a slow ascent; but the date for the end 
of medieval and the birth of modern science is 
fixed by the point when men interested in pheno¬ 
mena, and especially physicists, began to look 
to the future rather than to the past. The essential 
bases of the new movement, which became definite 
towards the middle of the sixteenth century, are 
hope in mankind and the idea of progress. The 
medieval period is the thousand years which pre¬ 
ceded this and followed the downfall of the 
Western Empire. 

Dr. Singer maps out this millennium admirably 
in the chronological table which concludes the 
essay. There was first the “Dark Age” proper, 
extending from the fifth century to the end of the 
ninth, from ^Martianus Captdla to Erigena. Then 
came the intermediate and transitional age of 
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Arab influence, from the beginning of the tenth 
to the latter part of the twelfth century; and three 
centuries of the Scholastics form the last division. 
The salient characteristics of each division and the 
leading figures are clearly brought out. Specially 
notable is the lively picture of the travelling 
scholar from the West who gets in touch with 
Arab learning through some Jewish interpreter 
in a back street of Toledo; and on the side of 
theory due emphasis is laid on the cardinal doc¬ 
trine of medieval science, the correlation of the 
macrocosm and the microcosm, and the enforce¬ 
ment of this by Arabian astrology. 

The whole essay is valuable and deserves care¬ 
ful study. The original scientific work of Albertus 
Magnus receives full credit, though Stadler's new 
text of one work, the “De Animalibus,” was still 
inaccessible when the book was published. There 
is an excellent short summary of Roger Bacon’s 
achievements, and Nicolas of Cusa (1401-64) is' 
recorded as the first biological experimenter of 
modern times, Helmont’s experiment on a grow¬ 
ing plant, showing that it absorbs something cf 
weight from the air, being due to him. 

If we must record a difference from Dr. Singer, 
it is one of emphasis rather than one of opinion 
or of fact. He appears to us to exaggerate some¬ 
what the breach with the classical past which the 
new thought at the end of the medieval period 
involves. The difference is due mainly to the fact 
that as a biologist he is struck more by the mass 
of new and accurate observation which the modern 
biologist introduced, and less by the continuity of 
abstract reasoning which mathematical and astro¬ 
nomical science inherited from the Greeks. 


Plantation Rubber Research. 

Plantation Rubber and the Testing of Rubber. 
By Dr. G. Stafford Whitby. (Monographs on 
Industrial Chemistry.) Pp. xvi-i-5594-S 
plates. (London: Longmans, Green, and Co., 
1920.) 28s. net. 

HE general editor of this well-known series 
refers in his introduction to the extra¬ 
ordinary development which the applications of 
chemistry have experienced during the last four 
or five decades. In the case of the rubber indus¬ 
try the development is even more recent. Prac¬ 
tically the whole of the facts dealt with in Prof. 
Whitby’s book have been discovered within the 
last fifteen years, and with few T exceptions the 
application of a knowledge of the chemistry of 
rubber to the industry may also be said to date 
from the introduction of plantation rubber. Pre¬ 
vious to 1905 publications dealing with rubber 
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were few and far between. With one outstand¬ 
ing exception, namely, C. O. Weber’s “ Chemistry 
of India Rubber ” (1902), there was no text-book 
dealing with the subject from a theoretical or 
scientific point of view. The student at that time 
could make himself familiar with practically all 
that was either known or surmised by a study of 
Weber's treatise, and although many of the 
ingenious suggestions put forward by Weber have 
had to be abandoned, the book is one that can 
still be read with profit. 

With the inception and development of planta¬ 
tion rubber several chemists began to take an 
interest in the study of this material, and from 
time to time other text-books have appeared. 
Whereas Weber was able to coyer the whole field, 
including manufacturing technique and chemical 
analysis, in three hundred pages, many later 
authors have restricted themselves to special 
branches of the subject. Prof. W 7 hitby has done 
this, and although he has dealt neither with manu¬ 
facturing technique nor with analysis, his book 
runs to some five hundred pages. The title, if 
cumbersome, is certainly descriptive of the con¬ 
tents, and the book falls naturally into two parts, 
the first dealing with the preparation and proper¬ 
ties of plantation rubber and the second with the 
physical properties of vulcanised rubber and the 
interpretation of results obtained in terms of 
‘'quality.” The first section presents an exact 
and up-to-date account of the facts and theories 
underlying the preparation of plantation rubber 
and a description of the technique as at present 
in vogue on the best plantations in the East. 
Such a task could be attempted only by one who 
has actually carried out experimental work on a 
plantation and controlled the preparation of 
rubber. Prof. Whitby had unique opportunities 
for .observation and research, and he has made 
the most of them. Coming home after some years 
in the East, he has been able to follow up his 
plantation'work with laboratory studies particu¬ 
larly directed to vulcanisation problems and then 
elucidation. Consequently the second part of the 
book presents as thorough and complete a review 
of the subject as the first. 

In the early days of plantation rubber the 
planter naturally looked to the rubber manufac¬ 
turer at home for information and advice as to 
the best form in which to market his product 
But the majority of manufacturers did little 
beyond pointingmut that “fine hard Para” was 
the best rubber, and should form the ideal of the 
planter’s aims. The tedious and primitive pro¬ 
cess of the Amazon, however, was not suited to 
plantation requirements; so, having tested vari- 
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ous .coagulants and found acetic acid the most 
suitable, the planting industry eventually settled 
down to the production of rubber of two types : 

(1) washed eoagulum, air-dried in the form com¬ 
monly known as pale cr£pe; and (2) surface- 
washed sheet rubber dried in a smoke-house, the 
so-called smoked sheet. Faced with these alterna¬ 
tives, the • manufacturers were still unwilling or 
possibly unable to give the planter advice. Some 
could use only sheet, others only cr£pe, yet from 
both varieties very good motor tyres were made 
and exhibited at the last rubber exhibition in 1914. 
Any lack of information or advice from the manu¬ 
facturers was amply compensated for by the 
brokers and dealers. These gentlemen supplied 
abundant criticisms of surface defects and other 
minor details which have kept planters busy in 
their factories and the local chemists in their 
laboratories. 

In spite, however, of the time thus occupied, a 
very considerable amount of scientific work deal¬ 
ing with vulcanisation and the chemical and physi¬ 
cal properties of rubber has been accomplished. 
Prof. Whitby’s book is a significant record of the 
research work carried out on behalf of the plant¬ 
ing community. With one or two exceptions, 
our whole knowledge of the subjects treated rests 
on the results of such researches. The remainder 
of the book is concerned with the more purely 
physical researches on the properties of vulcanised 
rubber, for which we are indebted to the academic 
physicists. This is a novel feature, and comprises 
the first summary of the subject to be published. 

The technical aspect of rubber vulcanisation is 
dealt with by the author in chap. 16. This is 
perhaps the one chapter in the book which might 
with advantage have been extended. It is true 
that our knowledge in this direction is very 
limited, for reasons already given,, but the sub¬ 
ject-matter does not include references to some 
of the more recently published work. It might 
with advantage have included an account of work 
on ^organic and Inorganic “ accelerators,” or 
vulcanisation catalysts, and cognate subjects, with 
particular reference to the fast-curing types of 
plantation rubber in which the “ natural accelera¬ 
tors ” take the place of the synthetic products 
which would otherwise have been added by the 
manufacturer. In this chapter, and indeed 
throughout the book, the author has suc¬ 
ceeded in preserving a detached and impartial 
attitude when commenting on published results. 
AHe^'ltes.examined each thesis with care, and ex- 
; pressed his reasoned conclusions with moderation, 
The book contains a mass of information—in 
fact, practically everything of importance that is 
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known on the subject—and while it is put together 
systematically, it; is no mere catalogue of facts' 
;and theories. One occasionally meets with am* 
.awkwardly worded sentence, but the meaning is 
usually clear. A few instances taken at random 
may be quoted. The word ” breaking length’" 
appears to be used in the sense of final length* 
whereas in other industries the expression has a 
totally different meaning. Hollow mixing rollers 
are usually provided with a single inlet or outlet, 
which serves for either steam or water; they are 
not provided internally with separate pipes for 
each. The “ thickness ” of a ring referred to on 
p. 288 is more correctly described as the width, 
for if the ring is considered as a short tube, the 
thickness would correspond to the thickness of 
the wall of the tube. 

The author has dealt with a subject which is in 
a state of rapid development, and considerable' 
skill must have been required to incorporate the 
new material appearing during* compilation. This 
may account in part for the frequency of footnotes 
of considerable length, some of which might with 
advantage have been included in the text. We 
have noticed a few inaccuracies and misprints; for 
instance, “ clippings,” “ modal,” “ centrifiguat- 
ing,” ” Euphoria,” and “ laticometeri” The 
book is provided throughout with copious refer¬ 
ences and an excellent bibliography which will be 
found of great value. H. P. S. 


Aeronautics. 


(1) Aviation: Theorelico-Practical Text-book for 
Students. By B. M. Carmina. Pp* ix +172,:/ 
(New York: The Macmillan Co.; London: 
Macmillan and Co., Ltd., 1919.) ns. net. 

(2) The Theory and Practice of Aeroplane Design * 
By S. T. G. Andrews and S. F. Benson. (The 
Directly-Useful Technical Series.) Pp. xii + 454. 
(London: Chapman and Flail, Ltd., 1920.) 
15s. 6 d. net. 

(3) Aeroplane Structures . By A. J. S. Pippard 

and Capt. ]. L. Pritchard. With an introduce 
tion by L. JBairstow. Pp. xiiiH- 3594-21 plates. 
(London: Longmans, Green, and Co., 1919*} 
21s. net. ; 


(1) 


T 


HERE is certainly room for a good; 
elementary treatise on the aeroplane, 


written for young students who have only a 
moderate equipment of mathematical knowledge, 
and whose acquaintance with mechanics is limited 
to the fundamental principles and their immediate? 
applications* Mr. Carmina had an obvioos 


to fill, but one must unhesitatingly declare that 
he has failed to take advantage of the opportunity. 
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The programme the author sets himself is very 
suitable, there being chapters on the theory of 
flight, aeroplane construction, rigging, propellers 
and maintenance, while an appendix professes to 
deal with aerodynamical formulae and calculations. 
The general descriptions are passable, and evi¬ 
dently the author has had practical experience, but 
the theoretical side of the book is lamentable, and 
renders the whole work quite unfit to be called a 
“text-book.” 

The account of stability makes one wonder 
whether there should not be some censorship over 
scientific publications. Thus the author decrees, 
without any reference to the shape of a body, that 
“in this state (viz, of neutral equilibrium) the 
center of gravity of the body is at its center.” 
He declares the best form of equilibrium to be the 
neutral state. Apparently, stability is the next 
best thing. On propellers the author announces : 
“Propellers and mystery are synonymous. In our 
Year of Grace 1919, nobody knows exactly what 
a propeller is ”; yet seventeen pages follow to 
elucidate this mystery. One is pleased to be able 
to say that the chapter on “ flight hints ” is quite 
interesting. 

* “Aerodynamical formulae and calculations,” in 
the form of an appendix, consists of a lecture 
delivered so far back as 1911. After the sort of 
sneers at mathematicians usual with a certain class 
of people who do not understand mathematics, the 
author gives some hopelessly inadequate formulae 
which might have passed muster in the dark 
middle ages of aviation, but are certainly unfit as 
a statement of post-war knowledge. The climax 
of the book is reached, however, in the “defini¬ 
tions.” Algebra is “defined,” and a treatise on 
algebra follows which occupies four pages I The 
metric system is described as resting on a “ natural 
and invariable standard,” the metre being given 
as 30*37 in., and the litre as 1*0567 quarts. 
Momentum is defined as the “force of motion 
acquired by a moving body by reason of the con¬ 
tinuance of its motion.” Trigonometry is “de¬ 
fined,” and then follows a treatise on trigono¬ 
metry, complete with tables, in three pages ! One 
can only regret that the author did not make sure 
about his mathematics and mechanics before he 
wrote the book. 

(2) Messrs. Andrew and Benson’s contribution 
to the “ Directly-Useful ” technical series of books 
issued by Messrs. Chapman and Hall deals with 
aeroplane design, largely from the aerodynamical 
point of view, but also from the structural. After 
two general chapters on the fundamental principles 
of aeroplane design and on the materials available 
for the purpose, the authors give a detailed 
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account of the properties of aerofoils, with care- • 
fully compiled data in tabular and graphical form; 
of the kind made familiar by the publications of 
the aeronautics department of the National 
Physical Laborator}\ This is followed by the 
theory of stresses and strains in stmts and rods 
which is applied to wing-structures for mono¬ 
planes, biplanes,- etc., in some detail, with a 
number of numerical Illustrations. The aero¬ 
dynamics of stream-line bodies and struts comes 
next, followed by chapters on the design of the 
fuselage and chassis, both aerodynamically and 
structurally. There is a good chapter on the 
design of airscrews, including a brief account of 
the stresses on an airscrew. As introductory to 
the design of control surfaces, the authors give 
the usual kind of treatment of the theory of sta* 
bility, with an account of the different resistance 
derivatives and numerical applications to various 
kinds of machines. The chapter on performance 
includes the instruments used in machines, and 
this is followed by two interesting chapters on the 
general lay-out of machines and on the trend of 
aeroplane design. 

The book is clear, accurate, and profusely illus¬ 
trated by more than 300 excellent plates and dia¬ 
grams. While not differing widely in matter and 
arrangement from other books already published, 
Messrs. Andrew and Benson’s book, which is quite 
elementary in places, can be safely recommended 
as an easy and not too mathematical statement of 
our knowledge of the aeroplane in so far as this 
knowledge bears on the problem of design. 

(3) Messrs. Pippard and Pritchard have pro¬ 
duced a thoroughly trustworthy treatise, based to 
a large extent on their personal “ experience during 
the w~ar while engaged in the work of supervising 
experimental designs from the standpoint of 
structural strength.” The book is not merely a 
statement of results; it contains a competent 
treatment of the subject from the theoretical point 
of view, and the student is not left wondering 
how results quoted are to be justified mathematic¬ 
ally and mechanically, a fault that mars so many 
of the books on aeronautics. 

After a statement of the nature of the problem 
dealt with in the book, the authors give a brief 
account of the mechanics of flight and then pro¬ 
ceed to a description of the structure of an aero¬ 
plane in general and in detail. Chapters follow 
on the evolutions of an aeroplane in flight, with 
the consequent loads that the various parts have 
to carry during and immediately after such evolu¬ 
tions. The subject having been thus introduced, 
the authors then deal with the elementary theory 
of elasticity, framed structures from the graphical 
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point of view, the calculation of centres of gravity 
and moments of inertia, leading up to a detailed 
treatment of the theory and calculation of bend¬ 
ing moments, shear forces and stresses in beams 
under various conditions of loading and of sup¬ 
port. The application to the aeroplane then fol¬ 
lows, the forces on the main plane structure, the 
fuselage, and the control surfaces, in flight and 
on landing, being considered in turn. A chapter 
of particular interest is that on the partially dis¬ 
abled aeroplane. Questions of detail in design are 
dealt with next, followed by an account of the 
methods of testing. 

From the mathematical and mechanical point 
of view the chapter on the “principle of least 
work ” deserves special attention. The principle 
is a statement of the fact that for a structure in 
stable equilibrium the work function is a mini¬ 
mum, and the authors show how it can be used 
“ to find the stresses in structures which are static¬ 
ally indeterminate— Le. in structures with too 
many members. ” 

There are three appendices. The first consists 
of tables of values of what are called Berry func¬ 
tions. As Prof. Bairstow puts it in his preface, 
“the most accurate method of calculation of spar 
stresses yet known is due to Mr. Arthur Berry, 

. . . and by the help of a number of tables which 
he compiled the work is not unduly laborious.” 
The functions thus tabulated are 

0 cosec 2d 1)1(20}* <p(6) =* 3(1 - 26 cot 20)/(20)% 

ir(6}^Z(t2Ln6~6)[d 3 ; 

F(0)=6(i - 20 cosech 20 ) 1 ( 20 )% $>f0)=3(20 coth 20 - i)/(20) 2 , 
^(0) = 3(0— tanh0)/0\ 

Values are also given for tanh 6. The second 
Appendix reproduces the “materials specifica¬ 
tions ” issued by the Air Ministry from time to 
time, while appendix 3 gives the aerodynamical 
characteristics of various types of aerofoils. 

The book is illustrated by twenty-one plates 
and 259 diagrams. It is an authoritative account 
of one of the most important aspects of aero¬ 
plane design, as well as of aeroplane theory, and 
will no doubt be the standard work on the subject 
in English for some considerable time. 

S. Brodetsky. 


A Text-book on Oceanography. 

A Text-book of Oceanography . By Dr. J. T. 
Jenkins. Pp. x4-206. (London: Constable 
and Co., Ltd., 1921.) 15s. 

HE higher forms of schools, teachers in 
training, and students attending schools 
of Geography in the Universities constitute the 
audience for whom this book is intended. It is a 
short summary of the more salient results of physi- 
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cal oceanography, and as such it is, on the whole, 
a well-balanced statement. It is based on the 
well-known “ Handbuch der Ozeanographie ” by 
Dr. Otto Krilmmel. Dr. Jenkins follows the same 
line of treatment, and borrows from the matter 
of this authoritative work. 

As Dr. Kriimmel’s book was published in 
1907, the work before us neglects matters of much 
interest that have been investigated since that 
date. Thus there is comparatively little about 
hydrobiological phenomena, and the modern ionic 
theory of solution is not dealt with in spite of the 
great importance of recent work. The section 
on the composition of sea-water suffers by this 
omission. It is not quite accurate to say that 
“radio-activity is not observable in sea-water,” 
and the young student may find some difficulty in 
the statement made that, “if the electric con¬ 
ductivity of pure water be taken as nil, then that 
of sea-water at o° C. and of salinity 35 per mille 
will be 0-0293 ohms.” 

The section on the tides is badly done. There 
are several misprints in the expressions given for 
the tidal potential, and these may trouble inex¬ 
perienced readers. Moreover, it is stated that 
“ the numerous calculations necessary in the har¬ 
monic analysis can be performed by a machine— 
the tidal predictor.There are said to be four 
*of these machines in existence, and that one of 
them belongs to the British Government. This 
does us too much credit: the British machine is 
privately owned, and there are really more than 
four in existence. As a matter of fact, the British 
tide-tables published by the Admiralty are also 
privately computed. 

Is it correct to say that the form of waves is 
trochoidal? Cold surface water does not sink 
down at the Poles because of its greater density, 
but flows superficially and in a southerly direction 
for a considerable distance because of its low 
salinity before it sinks to the bottom. Recent 
work by the Scottish Fishery Board shows that the 
direction of flow of water in the north-west part 
of the North Sea may take the reverse direction 
to that represented on p. 182. 

Apart from such mistakes, and in spite of a 
certain lack of appreciation on the part of the 
author of the spirit and method of modern marine 
research, the book is sure to be useful to just 
the kinds of students mentioned in the preface. 
But it is too small (and dear), and it is badly 
illustrated. The figures are all borrowed, and 
the Sources of many of them are unacknowledged. 
From the point of view of the student the index 
is bad J. J. 
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Our Bookshelf. 

Catalogue of the Fossil Bryozoa ( Polyzoa ) in 
■ the Department of Geology, British Museum 
(Natural History). The Cretaceous Bryozoa 
(Poly zoo). Yol. 3. The Crib rim orphs. —Part 
1. By Dr. W. D. Lang. Pp. 12 -f cx-f 269 4- 
8 plates. (London : British Museum (Natural 
History), 1921.) 305. 

Though the price must at present remain high, 
the issue of this volume is, we hope, a sign that 
research in our public scientific institutions will 
still find means of publication. Museums and 
geological surveys flourish largely by interchange 
of ideas, and the volumes issued by smaller coun¬ 
tries—Finland is now a notable example, and 
Poland has come into the field—may react on 
those who would restrict the official output of 
Britain to works of economic value. Dr. Lang 
here presents us with careful descriptions of co¬ 
ordinated fossil species; but his biological intro¬ 
duction shows how he bears in mind their history 
as living things. He finds no'obvious utility in 
the mode in which bryozoa have deposited cal¬ 
cium carbonate in a variety of artistic forms, and 
he regards such deposition, even in molluscs, as a 
mode of getting rid of material not required by 
the living tissue. He admits a protective result 
in many eases, but not a protective intensification 
through natural selection. In bryozoa the details 
of skeletal structure seem to him “ due to the 
necessity of piling up superfluous calcium car¬ 
bonate ' where it least interferes with the 
organism’s bionomy.” We are glad to note 
that this work is produced on good paper in har¬ 
mony with its many predecessors. 

G. A. J. C. 

Critical Microscopy: How to Get the Best out of 
the Microscope . By Dr. A. C. Coles. Pp. 

viii -r ioo-r 3 plates. (London: J. and A. 
Churchill, 1921.) 75. 6 d. net. 

Dig Coles gives a clear account of various small 
alterations in his microscopical outfit which have 
enabled him to obtain better results, and he 
describes concisely the methods and adjustments 
necessary in order to obtain the highest resolv¬ 
ing power. He has had particularly in mind the 
needs of protozoologists who have often to search 
for a minute organism present in small numbers. 
For conducting such a search the author strongly 
advises the use of a dry lens, such as the S-mm. 
apochromatic, which can be employed on covered 
or uncovered preparations and with ordinary 
transmitted light, or with dark-ground illumina¬ 
tion. He gives details of his method, first pub¬ 
lished in 1914, for detecting the presence of 
spirochaetes, in uncovered preparations, with this” 
low magnification. His account will be helpful 
to many workers who may not have realised how 
much can be done with a good S-mm. objective. 
Useful hints are also given on sub-stage con¬ 
densers, dark-ground illumination, and photo¬ 
micrography. The author directs attention to the 
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great importance of applying a correction for the 
thickness of the cover glass by means of a cor¬ 
rection-collar on the objective, or, better, by'altera¬ 
tion in the tube length. He quotes a number of 
useful explanations, by Mr. E. M. Nelson, of the 
optics of the microscope. A short explanatory 
note on 4 £ numerical aperture ’ ’ and its signifi¬ 
cance might have been added. 

Stanford University Publications t University 
Series: Mathematics and Astronomy. Yol. 1, 
No. 1 : Primitive Groups . Part 1. By Prof. 
W. A. Manning. Pp. 108. (California : Stan¬ 
ford University, 1921.) 1.25 dollars. 

The first eighty pages of this book are devoted 
to an introduction to the theor} r of finite groups 
somewhat on the lines followed by many similar 
treatises. A special feature is the early stage at 
which group-characteristics are discussed, and 
nearly half of the introductory portion of the book 
is given up to an investigation of their properties 
and applications. The author makes no very 
marked distinction between permutation-groups, 
substitution-groups, and abstract groups, but 
passes easily from one to the other, as suits his 
purpose. His style is pleasant, but the proofs, 
are a trifle condensed, as if he had felt acutely 
his limitations of space. The book will be more 
useful to the reader who has some slight acquaint¬ 
ance. with the subject than to the beginner. 

The properties of primitive groups occupy the 
last third of the treatise, which is far more 
specialised and contains more original matter. 
These pages will appeal to the intending re¬ 
searcher rather, than to the mathematician requir¬ 
ing a knowledge of general outlines. 

Print and arrangement are quite attractive. 
There is a good contents list, but the absence of 
an index is regrettable. If the remaining Stan¬ 
ford University publications all come up to the 
standard of this first number, they will indeed 
fulfil a useful purpose. Harold Hilton. 

Moby-Dick or the Whale . By H. Melville. With 
an introduction by Viola Meynell. (The 
World’s Classics.) Pp. xii + 675. (London: 

Humphrey Milford: Oxford University Press, 
1920.) as. 6 d. net. 

This highly dramatic story, first published in 
1851, though but little known to present-day 
readers, is a remarkable literary achievement, and 
deserving of attention on that score. In the 
course of its. thrilling chapters is one entitled 
“ Cetology,” in which is given a whaler’s descrip¬ 
tions of all the known species of Cetacea, their 
habits, distinctive features, and commercial value. 
The descriptions are embellished with many 
literary flourishes, but are nevertheless vivid and 
have a certain zoological value. “Moby-Dick” is 
a white sperm-whale that is madly pursued by one 
Ahab, who in the past has suffered loss by its 
jaws. More of the tale we must not tell: suffice 
it to say that “Midshipman Easy” and “The 
Cruise of the Cachalot” pale beside it. 
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Letters to the Editor. 

f The Editor does not hold himself responsible for 
* opinions expressed by his correspondents . Neither 
can he undertake to return, or to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications .] 

The Apparatus of Dr, Russ. 

I hope Dr. Hartridge will pardon my suggestion 
that he is dismissing the possible effects of tempera¬ 
ture too lightly. 

In the Phil. Trans. Roy. Soc. of 1792, p. 86, Mr. 
Bennett described apparatus of great sensibility, in 
which a piece of dragon-fly wing or thistledown 
carried on a light arm suspended by a spider line in 
a closed case responded with amazing sensibility to 
the heat from a person at a distance in virtue of con¬ 
vection currents set up by the warmer side of the 
case. It is not surprising that suggestions of animal 
magnetism should have been made, e.g. that the 
right hand should act oppositely to the left, but the 
author of the paper ignored these, and was content 
with explanations based upon known laws of physics. 

A little later (1798) Cavendish in his famous paper 
on the mean density of the earth showed how potent 
minute differences of temperature were to disturb 
even the 2-in. balls of lead that he suspended from 
the ends of his lever. 

In 1S62 Joule described in the Proc. Lit. and Phil. 
Soc. Manchester, p. 73, a convection thermometer in 
which a glass tube 2 ft. long and 4 in. in diameter 
was divided longitudinally into two portions by a dia¬ 
metrical partition extending to within about 1 in. 
of the top and bottom. u In the top space a bit of 
magnetised sewing-needle,, furnished with a glass 
index, is suspended by a single filament of silk.” 
The draught up on the warmer side and down on the 
cooler side caused the needle to he deflected, acting 
on the glass index as a wind-vane. This was found 
to he a superlatively delicate radiation thermometer. 

In 1890, in conjunction with the late Dr. Watson 
ahfe Mr. Briscoe, I showed to the Physical Society 
(Phil. Mag,, 1891, p. 59) an experiment which in¬ 
creased the delicacy of the Joule thermometer very 
greatly by replacing the straw and silk by a mirror 
and counterweight hung by a quartz fibre, but we 
found that by no system of screening, even in a cellar, 
could we maintain. such quiet in the air as to allow 
the mirror'to 1 remain anywhere near the'neutral posi¬ 
tion or to remain at rest. One side or the other was 
fee hotter, and this was always changing. If we had 
never succeeded in obtaining a real state of rest the 
delicacy would have been useless. We, however, hit 
upon a plan which did keep the two sides strictly alike 
in ^temperature. We surrounded the tube by an ex¬ 
terior glass tube kept turning on its axis rapidly by 
clockwork all day..: As the exterior glass was opaque 
to “dark heat ” and no light was allowed to fall on 
the tube, the inner tube could not have one side hotter 
than the other 1 , and 1 , then the mirror came to its 
neutral position and was .very fairly steady there, so 
that_ heat developed electrically on one side of the 
partition in warming the air' gave rise to deflections 
which could be measured with some certainty. 

In all the delicate work that I have done with 
quartz-fibre . suspensions the, strictest: ' attention to 
freedom from disturbance, by air movement was 
essential to success. Only by such 'special care can 
air movements of so small an 'amount as 1 in. in a 
fortnight or so be avoided,, and if not avoided a stable 1 
zero on, which 'everything must depend is'impossible. 
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In no ordinary large apparatus of the physical 
laboratory is the air ever quiet, and in the closed box 
of Dr. Russ is it safe to suppose that there are not 
convection currents abundantly able to cause deflec¬ 
tion of anything suspended by a single silk fibre? 

’ C. V. Boys. 


The Designation of the Radium Equivalent. 

In all problems that are primarily concerned with 
strictly radio-active phenomena the quantity AN, 
denoting the number of atoms transformed in a unit 
of time, plays a very important part. In such 
problems comparable amounts of different radio¬ 
elements are such as correspond to the same value of 
AN. There is need for a name to denote the amount 
of any radio-element, irrespective of family, that is- 
thus comparable to one gram of radium. If, tenta¬ 
tively, we use the letter r to 'denote this desired name, 
then an r of any material may be defined as that 
amount of the material that will produce transformed 
atoms at the same rate as transformed atoms are 
produced by one gram of radium. The quantity r 
plays in radio-activity a part that is analogous to 
that played by the gram-molecule in physical chemis¬ 
try, and the advantages to be secured by naming it 
are quite similar to those that were secured by the 
introduction of the term “gram-molecule.” 

As the curie is an r of radium emanation, the 
adoption of a new name to denote the quantity r 
will give two names for the same quantity of radium 
emanation. The maj'ority of those with whom the 
subject has been discussed regarded this as undesir¬ 
able. They consider it better to redefine the curie so 
as to cover the entire field. 

I shall be glad if you will publish this letter so 
that a further expression of opinion may be obtained. 
A more detailed presentation of the subject will 
shortly appear in the Journal of the Washington 
Academy of Sciences, N. Ernest Dorsey. 

Bureau of Standards, July 30., 


Pisidium clessim in British Lochs, 

Dr. Annandale (Nature, August 18, p. 778) 
assumes from Mr. B. B. Woodward’s letter that this 
species is a deep-water form, but this is not so. P. 
clessini is abundant in some of the Welsh and Kerry 
tarns, where Mr. Charles Oldham and I have collected 
it in from 1 to 4 ft. of water. It is a form which 
I have had under observation for some years past— 
indeed, since I first collected it on Brandon Mountain 
in Co. Kerry in 1910. 

Not being able to identify it with any described 
species of Pisidium, I have several times been on the 
point of figuring it as new. At the last moment, 
however, I have always been checked by the fact 
that I was not satisfied that it was a good species. 
This view, I may say, is shared bv my colleagues, 
Mr. Charles Oldham and Mr. R. A. Phillips. We 
are not satisfied that P. clessini is anything but a cold- 
water (depauperate) form of the widespread P. 
casertanum. This latter occurs abundantly also in 
many mountain tarns, but is always—in our experi¬ 
ence—conspicuous by its absence in those in which 
P. clessini occurs. 

Superficially, P. clessini is very distinct, and Dr. 
Odhner is satisfied that its anatomical characters render 
it necessary_ that we should regard it as a species; 
yet he has not been able to assure me that these 
characters are not the result of starvation acting over 
& prolonged period on a number of generations. For 
my own part I shall not be satisfied in its standing 
as a species until I can find it living in association 
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•with P. caserianum. In Cwm Clyd on Y Garn, in 
North Wales, I have taken P, casertanum within a 
few yards of P. clessini, but the former was in a 
shallow swamp which warmed up in the summer, 
while the latter was living in the very cold water of 
Llyn Clyd. A. \Y. Stelfox. 

National, Museum, Dublin. 


Scientific Publication, 

There is at present much discussion of the difficul¬ 
ties of scientific publishing, and such discussion with 
resultant action is necessary, for there are few, If 
any, signs of reduction in printing costs, and the out¬ 
put of manuscript, is steadily increasing. Societies 
issuing journals cannot meet their expenses unless the 
present high subscriptions are maintained, or in many 
cases Increased, and most of us can with difficulty 
withstand the present drain upon our resources, and 
certainly cannot afford another penny in this direc¬ 
tion. There would seem to be three alternatives 
before us. One is to ask each author to pay for or 
subsidise the publication of his own paper. This in 
many cases is financially impossible, and in any event 
Introduces a whole series of new and very difficult 
problems, which renders it an extremely undesirable 
solution. The second is to reorganise our scientific 
societies and publishing boards with a lumping 
together of transactions, journals, annals, etc., and a 
consequent cheapening of direction and production. 
This Is, to my way of thinking, the obvious solution, 
but few seem to agree thereon. The third method is 
to make a radical change in the format of our 
scientific journals, with or without an alteration in 
the existing structural relations of the learned socie¬ 
ties. This is the substance of the present letter. 

Ferhaps there are two main reasons why people 
write scientific papers : first, that the authors really 
believe that their work will help forward the pro¬ 
gress of science; and, secondly, that, having spent 
one or more years Investigating a problem, they 
naturally wish to justify their time to themselves and 
their colleagues, to keep their names before the scien¬ 
tific public, and to give a basis for promotion in the 
scientific hierarchy. The memoirs are very stereo¬ 
typed, being written in moderate detail with selected, 
and occasionally digested, original matter, and rounded 
off with a little summary; and so the very necessary, 
and more ignoble, aim Is achieved. But is this time- 
honoured method of scientific publication really the 
best way to advance science? Moreover, in these 
stringent post-war days can we really afford, both 
financially and scientifically, to continue unaltered 
in our pre-war habits? Can we expect to publish our 
papers of pre-war length in pre-w y ar style, or must we 
recognise that times have changed and modify our 
scientific ways and our journals accordingly? 

What, after all, is the fate of a technical research 
paper in, let us say, botanical science? So many 
papers are published that it is. a sheer impossibility 
to read more than a tithe. Moreover, the various 
aspects of botany are so specialised that the memoirs 
from one branch are not very intelligible to workers 
in other branches, or at the best do not arouse any 
great enthusiasm. In consequence, when a journal 
is published, many botanists just glance through the 
contents (who has not done this?), and if nothing 
catches their eye the journal is returned to the shelf; 
others read the summaries and are content; whilst a 
few T , a very few, read carefully through the entire 
journal, or, more usually, through some particular 
memoir. Again, a morphologist reading, shall we 
say, a physiological paper is often lost in the data 
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and. formulae, and longs for a clear-cut statement of 
what it is all about; and a physiologist reading the 
same memoir sighs sceptically over the abbreviated 
tables and graphs, and wishes to see more of the 
original figures and experimental details. The posi¬ 
tion is, hi fact, that for the great majority of us all 
that is really necessary or useful Is a very full sum¬ 
mary or a precis of the paper—unless we happen to 
be one of the dozen or so investigators of like or 
cognate problems, when what we really need is a 
much more detailed presentation of the original 
matter. The present method, trying to please every¬ 
body, satisfies no one. 

Now what I w r ould say is this. Let us face reality, 
and let us quite frankly" recognise—as sooner or later 
we shall be compelled to recognise—the financial 
| limitations of our pockets and the space limlta- 
I tions of our periodicals. If we are to cater for 
the specialist, let us do it properly and write up our 
investigations in great detail with full original data, 
both negative and positive. Then very few re¬ 
searches can be published, for a journal could con¬ 
tain only one or two; and we should depend for our 
general literature, as of course we do now, on ab¬ 
stracting journals. If we are single-minded, and 
consider only the progress of knowledge, there Is 
much to be said for this plan, for most of us admit 
that two-thirds of the scientific papers published are 
merely records of time spent, and have no permanent, 
and little (if any) temporary, value in the advance¬ 
ment of learning. 

The alternative plan, and perhaps the more 
feasible, is to retain the scientific journals for the 
general scientific public and delete the long and very 
technical portions of the memoirs. The journals 
would then contain a number of very full summaries, 
the real essence of the studies, with the minimum 
of original data necessary for their comprehension. 
This would mean that the essential results of Inves¬ 
tigations could be produced much more rapidly, and 
this, with the volume of manuscript awaiting pub¬ 
lication, would be advantageous; and, secondly, that 
the results would become much more widely known, 
being more readable. Further, in the majority of 
cases, owing to the elimination of expensive tables 
and plates (in any case most plates are, except in 
very special cases, a sheer anachronism and luxury in 
these days), the costs of production would be reduced 
by more than one-half, and this—there is no use 
"blinking the fact—is for most of us a very material 
consideration indeed. 

With regard to the full results of the investigations 
for specialist purposes, I would suggest that these be 
written up in the greatest detail, incorporating the 
essential working notes, so that anyone repeating the 
work could find in the memoir every required datum. 
These memoirs, together with the original drawings 
and photographs, type-slides, and specimens, would 
then be filed for reference in a *kind of Somerset 
House for scientific records. This might be a central 
institution, as the British Museum, or preferably a 
decentralised scheme would be adopted, and botanical 
memoirs filed at Kew, zoological- ones at the Natural 
History Museum, chemical ones at the Institute of 
Chemistry, and so forth. Very important papers 
much in demand might he mimeographed, or dupli¬ 
cated by photography or some other cheap process, 
and copies purchased at cost price by the principal 
research laboratories, or in special cases the originals 
could be sent to responsible Investigators. These and 
many other elaborations could be adumbrated. 

The above is the merest suggestion of what I can¬ 
not help thinking is a feasible scheme that would go 
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far towards solving many of our chief difficulties. It 
is perhaps somewhat revolutionary, but, whether we 
like it or not, even the scientific times move forward, 
a,nd we can no longer maintain—most of us cannot 
•afford to maintain—our pre-war usages- One would 
like opinions on this matter, for action of some kind 
will need to be taken in the not distant future. 

William B. Brierley. 

' Rothamsted Experimental Station, 

Harpenden, August 29. 


Whispering-Gallery Phenomena at St. Paul’s 
Cathedral. 

The very curious and interesting acoustical effects 
observed in the Whispering Gallery under the dome 
of St. Paul’s Cathedral have, as is well known, been 
explained by the late Lord Rayleigh as due to the 
curvilinear propagation of sound, the waves which 
proceed from a source placed close to the wall of 
the gallery clinging to its surface and creeping tan¬ 
gentially along it. This view was developed mathe¬ 
matically by Lord Rayleigh (“Scientific Papers,” 
vol. 5, p. 617), the theoretical conclusions arrived at 
being (a) that the sound-waves travel in a compara¬ 
tively narrow belt skirting the wall, the thickness of 
this" belt decreasing with the wave-length of the 
sound; (b) that in this belt the intensity is a maxi¬ 
mum near the wall and decreases rapidly and con¬ 
tinuously as we proceed radially away from it; and 
( c) that the intensity does not "fluctuate markedly as 
w r e proceed circumferentially parallel to the wall. 

We were much interested in the subject, and by the 
courtesy of the authorities of the cathedral have been 
enabled to carry 'out an extended series of observa¬ 
tions in the gallery with the view of making a precise 
test of Lord Rayleigh’s theory. Our experiments 
show conclusively that while the indication of theory 
as expressed in (a) is substantially accurate, neither 
of thp conclusions (b) and (c) is in accordance with 
actual facts* Using a steady source of sound placed 
close to the wall at one point, we found that else¬ 
where the intensity of the sound showed pronounced 
oscillations in proceeding inwards radially from the 
wall, the ear of the observer passing several times 
through: alternate zones of great intensity and of com¬ 
parative silence. In the latter some of the overtones 
of the source could be heard clearly, while the funda¬ 
mental was practically inaudible. These alternations 
of ^ intensity could be demonstrated in the gallery, 
using a fairly high-pitched source and a sensitive 
flame as indicator. The distance between the succes¬ 
sive zones of silence was about the same as the half¬ 
wave-length of the source. There were also distinct 
periodic fluctuations of intensity in proceeding cir¬ 
cumferentially—that is, parallel to"the wall. The latter 

were not equallv distinct in all parts of the gallery, 
being most marked at the other end of the diameter 
containing the source. 

The circumferential fluctuations of intensity might 
be interpreted as being, at least in part, due to the 
stationary interferences of waves which meet after 
passing in opposite directions round the gallery. But 
the radial fluctuations are less easily explained, and 
must be regarded as fundamental in" anv satisfactory 
theory of the Whispering Galierv. We find that 
effects similar,to those we observed at St. Paul’s may 
be demonstrated in the laboratory with anv Targe cir¬ 
cular reflecting surface, using a bird-call with a sensi¬ 
tive flame as sound-detector. 

The experiments thus show that, while the explana¬ 
tion put forward by Lord Ravteigh is at least on the 
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right lines, it is far from being a completely satis¬ 
factory theory of the Whispering Gallery. We pro¬ 
pose at an early opportunity to go more fully elsewhere 
into the question of the revision necessary in the 
theory. C. V. Raman. 

G. A. Sutherland. 

22 Oxford Road, Putney, S.W.15, August 26* 


Ceratium furca and Pedalion mirum. 

In describing the specific characteristics of Ceratium 
furca , one of the Peridinim or Dinoflagellates, Saville 
Kent in his “ Manual of the Infusoria " gives the 
habitat as salt-water, and he appends a note to the 
effect that, “although usually regarded as entirely 
marine, M. Werneck has reported the occurrence of 
an apparently identical species in fresh-water in the 
vicinity of Salzburg.” 

It may be of interest to students of the Protozoa to 
state that on August 19 and 27 I discovered this 
species in two separate bodies of fresh-water in this 
district. It may be the case that other workers have 
found the form at other points in Great Britain, and 
that, by reason of my not having access to the scat¬ 
tered literature on Protozoa, 1 am only reporting an 
already well-established fact; but it will be most 
interesting to know whether Ceratium furca has been 
found elsewhere in this country, and I shall be glad 
to have the views of those who have given attention 
to this matter. 

Kent gives the entire length of C. furca as i/izoth 
of an inch, say 212 microns. I find that very few 
of my specimens are so small as this, and I have 
measured several up to 256 microns, which is 21 per 
cent, larger than the recorded length. 

The remarkable and interesting Rotifer, Pedalion 
mirum , discovered by Dr. Hudson in 1871 is described 
in Hudson and Gosse’s classical work, “The Roti- 
fera,” as being very rare, and up to the date of the 
publication of that work, twelve years later, it had 
been recorded only from three places. Others have 
doubtless since been added, but Pedalion may 
probably still be regarded as a rare species. T have 
found it in both the waters in which Ceratium 
furca occurred, and in the first gathering on August 19 
it was fairly numerous. A list of the known 
habitats of this Rotifer would be most interesting. 

Alfred E. Harris. 

44 Partridge Road, Roath, Cardiff, August 29. 


Illumination of Plankton. 

In avoiding compressed-air illness by the excellent 
method which we owe to Dr. J. S. Haldane, divers 
ascending from deep water often have to spend 
periods of half an hour or so in idleness suspended 
on a rope in mid-water 20-30 ft. below the surface. 
The blank tedium of such occasions can be relieved 
by watching the ebb and flow of plankton # past the 
face-glass of the helmet and musing on the remark¬ 
able variation In its apparent quality and quantity 
from day to day. 

As the diver looks upwards and inwards towards 
the black, shadowy keel of the salvage'vessel he sees 
the individuals of the plankton standing out vividly 
by a sort of dark-ground illumination. Turning his 
head outwards and looking into unrelieved water 
space,^ again using a simile from microscopy, the 
field is overflooded with light, contrast is absent, 
and the teeming multitudes blend into granular hazi¬ 
ness. In August, after our salvage ship has been 
moorbd for an hour or two in the open sea, mackerel 
find her out, and daily a compact shoal of them con- 
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gregates some 20^40 ft. below, remaining in position 
until she gets under way and quits the spot. 

A diver hanging in the shoal has a clear space 
some 6 ft. wide around him; beyond this the water 
is crammed with mackerel, the outline of the shoal 
corresponding roughly with that of the ship above. 
One sees that the fish are feeding on plankton, not 
by steadily pumping the water through their gill- 
filters, but snatching gulps from different directions, 
turning their eyes about and making little jumps here 
and there. Evidently the depth they maintain, 
slightly different from day to day, is that at which 
their food is drifting; but wdiat is the mysterious 
attraction that keeps roving fish fixed beneath a 
stationary ship for hours together? 

A paper by Bullen in the Journal of the 
Marine Biological Association for June, 1912, pro¬ 
duces evidence (from examination of stomach contents 
and aquarium observations) that mackerel when feed¬ 
ing on plankton exercise selective powers, picking 
out certain forms, such as Copepods, and rejecting 
others, presumably by visual means. After observing 
the shoals on many occasions while hanging sus¬ 
pended in. their midst, I feel sure that it is the assist¬ 
ance given by the black background of the ship to 
visual selection that links the fish to her. 

Most objects floating in the open seas, jellyfish, 
sharks, driftwood, or derelicts, when carefully ap¬ 
proached, are found to be accompanied by fish satel¬ 
lites. The attractive force is not necessarily the same 
in every case, but where (as in the case of the 
mackerel under the salvage ship) the stomach contents 
turn out to be selected plankton it is probably a 
matter of illumination. 

It is likelv that each member of a shoal is benefited 
bv the background afforded by the bodies of its im¬ 
mediate neighbours, and, if so, a factor in the shoal¬ 
ing habit comes to light. Going deeper, a use sug¬ 
gests itself for the lateral light-producing organs of 
some bathypelagic fishes which are so placed that 
they can scarcely assist the fishes’ own vision. 

G. C. C. Damant. 

H.M. Salvage Vessel Racer , Lough Swilly. 


Co-operative indexing of Periodical Literature. 

I am much interested in the leading article in Nature 
of June q entitled u Co-operative Indexing of Periodical 
Literature,” because the H. W. Wilson Company is 
doing on a commercial basis what the publications 
you mention are doing on what you call a “co-opera¬ 
tive basis.”, This leads to an inquiry as to when the 
publication of an index or abstract is “co-operative.” 
Perhaps co-operation meant originally the donation 
of indexing work on the part of individuals or 
libraries. However, It appears that of the co-operative 
publications mentioned none of the editorial work is 
donated. The “ Engineering Index ” Is now pub¬ 
lished by one of the great engineering societies, and 
its deficit paid by that socletv. The deficit of the 
“ Index Medicus ” is met by the Carnegie Institution 
of Washington. The deficit of the “Index to Legal 
Periodicals,” published by the H. W. Wilson Com¬ 
pany, is made good out of the treasury of the Asso¬ 
ciation of Law Libraries, and the deficit of the 
“Agricultural Index” is made good out of the 
treasury of the H. W. Whson Company. In the 
case of all these publications subscriptions are 
solicited, and the income is used to pay for editorial 
work and expenses so far as it will go, the deficits 
being met as stated. Is the publication of an 
Index less “co-operative” If the deficit is met by 
an individual or a corporation than If it is met 
bv an association or a foundation? In other words, 
should not a corporation engaged in an educational 
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work be recognised as “co-operating” with men of 
science and scholars in the diffusion of knowledge? 

Librarians say that indexes are more used in 
libraries than abstracts and digests. This, of course, 
does not imply that abstracts and digests are not 
useful to scientific and professional people, but since 
the chief support for abstracts, indexes, and digests 
comes from libraries, should not the advice of 
librarians be considered? A mere examination of the 
physical condition of various indexes and abstracts in 
libraries might be a fair indication of their compara¬ 
tive usefulness, and prove to be a revelation to those 
who are paying some of the deficits. 

^ At one time the subject of agriculture was con¬ 
sidered by the Committee on the International Cata¬ 
logue of Scientific Literature, and It was expected 
that a volume covering this subject would some time 
be published. The publishing of our “Agricultural 
Index ” gives opportunity to compare the value of a 
dictionary-catalogue published on the “cumulative 
plan ” monthly, annually, and trienniallv with a classified 
catalogue published only (and tardily) as an annual. 
Would it not be interesting to make inquiries among 
those "who use such reference tools most in order to 
determine what method Is most efficient? If it should 
be found that indexing and cataloguing publications 
produced by private corporations actually serve a 
useful purpose, and perhaps relieve “co-operative” 
organisations of some share of the deficit, should not 
these publications receive, if not commendation, at 
least a nod of recognition? 

I have wondered why men of science, when 
planning catalogues or classifications, do not consult 
those who make that work a profession. WTien 
people build houses It is generally thought best to 
consult an architect. 

It may be worth while to note that of the four 
examples of Indexes that you mention, three are now 
compiled on the alphabetic or dictionary plan. The 
“Engineering Index,” published since 1884, changed 
from the classified to the dictionary form on the 
annuals with the year 1919. The “Index Medicus” 
has just recently changed from the classified to the 
alphabetic form. We believe the changes were made 
at the request of librarians who have, through their 
experience, found the dictionary plan the more 
serviceable. 

It is to be hoped that in the conference proposed 
bv Nature, to which representatives of all branches 
of knowledge are to be invited, librarians and all 
those who make printed indexes will be included. 

H. W. Wilson, * 
President. 

The H. W. Wilson Company, Publishers of 
Indexes and Reference Works, 958-964 
University Avenue, " New York City, 

August 6. 


A co-operative index Is one published by, or on 
behalf of, a professional body with the view of secur¬ 
ing an adequate standard of efficiency. These indexes 
are generally based, In part at any rate, upon volun¬ 
tary labour. Mr. Wilson is in error In supposing that 
the main . support for abstracts and digests comes 
from the libraries. It is derived from the subscriptions 
of members of the professional bodies. Librarians 
are not qualified to advise on the matter. 

^ Indexing suffers chiefly from the lack of co-ordina¬ 
tion and the Insufficient supply of trained workers. 
It Is to secure a proper co-ordination of effort that a 
conference has been proposed In these columns. The 
conference should undoubtedly Include representatives 
of the libraries and of the commercial indexes. 

The Writer of the Article*. 
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The British Association at Edinburgh. 


T HE prospects of a first-rate meeting in Edin- 
• burgh are now assured. The journal, which 
extends to more than forty pages, shows that all 
the sections will have a full programme—in fact, 
the -difficulty in several cases has been to fit the 
communications into the time available. . The 
number of members already enrolled indicates 
that the total entry will exceed 2000, so that 
from a numerical, as well as from other 
points of view, the Edinburgh meeting is 
certain of success. The proof copy of the list 
of members show’s that British science is to be 
strongly represented at the meeting. In the list 
are the names of many w r ell-known men of science, 
including about one hundred fellov T s of the Royal 
Society. Three past-presidents of the Association 
will attend the meeting—Sir James Dewar, Sir 
Oliver Lodge, and Sir Edw r ard Sharpey Schafer 
—In addition to Prof. Herdman, who resigns the 
office of president to Sir Edwrard Thorpe. 

A goodly number of overseas and foreign men 
of science have signified their intention of being 
present at the meeting. Physics, mathematics, 
and chemistry are represented by Prof. Svante 
Arrhenius (Stockholm), Prof. H. E. Fierz 
(Zurich), Prof. F. M. Jaeger and Prof. Kapteyn 
(Groningen), Dr. Irving Langmuir (New York), 
Prof. J. C. McLennan (Toronto), Dr. Hans Pet- 
terssen (Gothenberg). Prof. Volterra (Rome), and 
Prof. R. W. Wood (Johns Hopkins University). 
Geology and zoology have also a goodly repre¬ 
sentation of men of science from overseas. In the 
former section are Prof, Collet (Geneva), Prof. 
R. A. Daly (Harvard)^ Baron de Geer (Stock¬ 
holm), and Prof, Kolderup (Bergen), while in the 
section of zoology are Prof. J. F. van Bemmelen 
and Prof. J. W, van Wijhe (Groningen), Prof. 
H£rouard (Paris), and Prof. Vernon Kellogg 
(Washington). Other foreign representatives are 
■,'prs. Krogh (Copenhagen), in the section of physio¬ 
logy, Dr. Langfeld (Harvard), in the section of* 
psychology, and Dr. J. P. Lotsy (Holland), in 
the section of botany.Most of these are to take 
part in the proceedings of the sections, either by 
presenting Some communication on their recent 
work, or by joining in the discussions which have 
been arranged; 

There will be a daily weather report for Edin¬ 
burgh. The Meteorological Office, Air Ministry, 
has arranged that during the week over which 


the meetings of the British Association extend— 
September 7-14—a demonstration will be given 
daily of the methods employed in preparing the 
•British daily weather map and in forecasting the 
weather in different districts of the country during 
the ensuing twenty-four hours. For this purpose 
a temporary branch of the Meteorological Office, 
Edinburgh, is being opened in the natural philo¬ 
sophy department of the university, in which 
building the meetings of Section A (Mathematics 
and Physics) are being held. This temporary 
office is being supplied with wireless apparatus 
capable of receiving all the different European 
synoptic messages. In addition, arrangements 
are being made for the receipt of weather mes¬ 
sages from various centres by telegraph and tele¬ 
phone, including messages from ships in the 
Atlantic, and some of the information which is 
ordinarily collected by the Air Ministry for the 
purposes of aviation. 

Most of the meteorological data thus collected 
will be represented on a large blackboard map 
which has been erected in the entrance hall of the 
natural philosophy department, where it can be 
seen by those attending the meetings. Some in¬ 
formation chiefly referring to local or Scottish 
weather conditions will also be shown. The area 
over which the map extends is from Spitsbergen, 
in the north, to Africa, in the south, and from 
Warsaw to the Azores, and it is expected 
that the representation on it of the morning’s 
weather throughout this area will be complete 
by 10 a.m. 

A local daily weather report, embodying the 
more important data on the map, will be Issued 
by 11 a.m., and a limited number of copies will 
be ready for issue soon after that hour. The 
report will include a “general inference ” from the 
ascertained pressure distribution, as well as a 
special forecast for the Edinburgh district. 

The demonstration will show what Information 
can be obtained by the use of a suitable wireless 
receiving instrument, and how that Information 
may be utilised; and it will illustrate the methods 
by which Scotland generally, and Edinburgh in 
particular, could be served in the matter of 
prompt and accurate information with regard to 
the weather of the day and its probable changes 
in the ensuing twenty-four hours. 

J. H. Ashworth. 


Some Aspects and Problems of Post-war Science, Pure and Applied.* 

By SIR T. EDWARD THORPE, C.B., D,Sc., Sc.D., LL.D., F.R.S., Hon. F.R.S.Edin., 

President. 


'T'HE British Association for the Advancement j 
of Science owes its origin, and, in great I 
measure, its specific aims arid functions, to the 
public spirit and zeal for the interestsof science 

* Presidential address delivered at the Edinburgh meeting of the British 
A* todatxon on September 7. 
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of Scotsmen. Its virtual founder was Sir David 
Brewster; its,scope and character were defined by 
Principal Forbes. In constitution it differed froni 
the migratory scientific associations* existing on 
the Continent, which mainly served to promote the 
social Intercourse T of their members ; by ailnual 
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gatherings, in that it was to be a permanent ! 
organisation, with a settled establishment and I 
headquarters, which should have not merely its j 
yearly reunions, but which, ‘‘by methods and by < 
influence peculiarly its own, should continue to j 
operate during the intervals of these public assem- j 
blies, and should aspire to give an impulse to 1 
every part of the scientific system; to mature 
scientific enterprise; and to direct the labours 
requisite for discovery.” : 

Although, for reasons of policy, it was'decided 
that its first meeting of September 27, 1S31, , 

should be held at York, as the most central city 
for the three kingdoms, and its second and third j 
meetings at the ancient Universities of Oxford 
and Cambridge respectively, it was inevitable that ; 
the Association should seize the earliest oppor- ! 
tunity to visit the Metropolis of Scotland, where, ! 
as an historical fact, it may be said to have had its | 
origin. 

The meeting in this city of September 8, 1834, 
was noteworthy for many reasons. It afforded 
the first direct proof that the Association was ful¬ 
filling its purpose. This was shown by the popular 
appreciation which attended its activities, by the 
range and character of its reports on the state and 
progress of science, by the interest and value of 
its sectional proceedings, and by the mode in 
which its funds were employed. In felicitous 
terms the president of the preceding year, the 
Rev. Prof. Sedgwick, congratulated the gathering 
“on the increased strength in which they had 
assembled, in a place endeared to the feelings of 
every lover of science by so many delightful and 
elevating recollections, especially by the recollec- i 
tion of the great men whom It had fostered, or to j 
whom It had given birth.” In a few brief sen- i 
tences Prof. Sedgwick indicated the great power j 
which this Association is able to apply towards ; 
the advancement of science by combination and 
united action, and he supported his argument by 
pointing to the results which it had already . 
achieved during the three short years of its exist¬ 
ence. Prof. Sedgwick’s words are no less true 
to-day; His contention that one of the most im¬ 
portant functions of this philosophical union is to 
further what he termed the “commerce of ideas” 
by joint discussions on subjects of kindred interest, 
has been endorsed by the recent action of the 
Council in bringing the various sections into still 
closer touch with each other with a view to the 
discussion of common problems of general in¬ 
terest. This slight reorganisation of the work 
of the sections, which is in entire accord wfith the 
spirit and aims of the Association, as defined by 
its progenitors and formulated in its constitution, 
will take effect during the present meeting. 
Strictly speaking; such join! sectional discussions 
are not unknown in our history,. and their utility 
and influence have been, freely recognised. But 
hitherto the occasions have been more or less In¬ 
formal. They are now, it Is hoped, to be part of 
the regular official procedure of the meetings, to 
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which it is anticipated they will afford additional 
interest and value. 

Another noteworthy change in our procedure is 
the introduction of discussions on the addresses 
of the presidents of sections. Hitherto these ad¬ 
dresses have been formally aead and never dis¬ 
cussed. To the extent that they have been brief 
chronicles of the progress of the special depart¬ 
ments of science with which the section is con¬ 
cerned they have given but little opportunity for 
discussion. With the greatly increased facilities 
which now exist for every worker to keep himself 
informed of the development of the branch ^of 
knowledge In which he is more particularly In¬ 
terested, such resumes have in great measure lost 
their true purpose, and there has, consequently, 
been a growing tendency of late years for such 
presidential addresses to deal with contemporary 
topics of general interest and of fundamental Im¬ 
portance, affording ample opportunity for a free 
exchange of opinion. The experiment will cer- 
I tainly conduce to the interest of the proceedings 
| of the sections, and will contribute to the per- 
| manent value of their work. We see in these 
! several changes the development of ideas con- 
i nected with the working of the Association which 
J may be said to have had their birth at its first 
| meeting in Edinburgh, eighty-seven years ago. 

Sixteen years later—that is, on July 21, 1850— 
Edinburgh again extended her hospitality to the 
British Association, which then honoured itself by 
electing the learned principal of the united col¬ 
leges of St. Salvator and St. Leonard, St. 
Andrews, to the presidential chair—at once a 
tribute to Sir David Brewster's eminence as a 
natural philosopher, and a grateful recognition of 
his services to this body in suggesting and pro¬ 
moting its formation. 

On the occasion of his inaugural address, after 
a brief account of recent progress in science, made 
with the lucidity of expression which characterised 
all the literary efforts of .the learned biographer of 
Newton and versatile editor of the Edinburgh 
Encyclopaedia, the Edinburgh Magazine, and the 
Edinburgh Journal of Science, the president dwelt 
upon the beneficent influence of the Association in 
securing a more general attention to the objects 
of science, and in effecting a removal of disad¬ 
vantages of a public kind that impeded its pro¬ 
gress. It was due largely to the action of the 
Association, assisted by the writings and personal 
! exertions of its members, that the Government 
j was induced to extend a direct national encourage- 
1 ment to science and to aid in its organisation. 

Brewster had a lofty ideal of the place of science 
In the intellectual life of a community, and of the 
just position of the man of science in the social 
scale. In well-weighed words, the outcome of 
matured experience and of an intimate knowledge 
of the working of European institutions created 
for the advancement of science and the diffusion 
of knowledge, he pleaded for the establishment of 
a national institution in Britain possessing a class 
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of resident members who should devote themselves 
wholly to science—with a place and station in 
society the most respectable and independent— 
“free alike,” as Playfair put it, “from the em¬ 
barrassments of poverty or the temptations of 
wealth.” Such men, “ordained by the State to 
the undivided functions of science,” would, he 
contended, do more and better work than those 
who snatch an hour or two from their daily toil 
or nightly rest. 

This ideal of “combining what is insulated, and 
uniting in one great institution the living talent 
which is in active but undirected and unbefriended 
exercise around us,” was not attained during 
Brewster’s time, nor, notwithstanding the reitera¬ 
tion of incontrovertible argument during the past 
seventy years, has it been reached in our own. 

I have been led to dwell on Sir David Brewster’s 
association with this question of the relations of 
the State towards research for several reasons. 
Although he was not the first to raise it—for Davy 
more than a century ago made it the theme of 
presidential addresses, and brought his social in¬ 
fluence to bear in the attempt to enlist the prac¬ 
tical sympathy of the Government—no one more 
consistently urged its national importance or sup¬ 
ported his case with a more powerful advocacy 
than the principal of the University of Edinburgh. 
It is only seemly, therefore, that on this particular 
occasion, and in this city of his adoption, where 
he spent so much of his intellectual energy, I 
should specially allude to it. Moreover, we can 
never forget what this Association owes to his 
large and fruitful mind. Every man is a debtor 
to his profession, from which he gains counten¬ 
ance and profit. That Brewster was an ornament 
to his is acknowledged by every lover of learning. 
That lie endeavoured to be a help to it was grate¬ 
fully recognised during his lifetime. After his 
death it was said of him that the improved position 
of men of science in our time is chiefly due to his 
exertions and his example. 

I am naturally led to* connect the meeting of 
1850 with a still more memorable gathering of this 
Association in this city. In August, 1871—just more 
than half a century ago—the British Association 
again assembled in Edinburgh under the presi¬ 
dency of Lord Kelvin—then Sir William Thomson, 
ft was an historic occasion by reason of the 
address which inaugurated its proceedings. Lord 
Kelvin, with characteristic force and insistence, 
still further elaborated the theme which had been 
so signal a feature of Sir David Brewster’s 
address twenty-one years previously: “Whether 
. we look to the honour of England,” he said, “as a 
nation, which ought always to be the foremost in 
promoting physical science, or to those vast 
economical advantages which must accrue from 
such establishments, we cannot but feel that ex¬ 
perimental research ought to be made with us ait 
[:■ objectof national concern,: .and not left, as 
[[Jhitherto, exclusively to the private enterprise of 
'. l; /^^sacrificing amateurs, and the necessarily in- 
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consecutive action of our present Governmental 
Departments and of casual committees.” 

Lord Kelvin, as might have been anticipated, 
pleaded more especially for the institution of 
physical observatories and laboratories for experi¬ 
mental research, to be conducted by qualified 
persons, whose duties should be not teaching, but 
experimenting. Such institutions as then existed, 
he pointed out, afforded only a very partial and 
inadequate solution of a national need. They 
were, for the most part, “absolutely destitute of 
means, material, or personnel for advancing 
science, except at the expense of volunteers, or 
of securing that volunteers should be found to 
continue such little work as could then be carried 
on.” 

There were, however, even then, signs that the 
bread cast upon the waters was slowly returning 
after many days. The establishment of the 
Cavendish Laboratory at Cambridge, by the 
munificence of its then chancellor, was a notable 
achievement. Whilst in its constitution as part of 
a university discipline it did not wholly realise the 
ideal of the two presidents, under its successive 
directors, Prof. Clerk Maxwell, the late Lord* 
Rayleigh, and Sir J. J. Thomson, it has exerted a 
profound influence upon the development of ex¬ 
perimental physics, and has inspired the founda¬ 
tion of many similar educational institutions in this 
country. Experimental physics has thus received 
an enormous impetus during the last fifty years, 
and although in matters of science there is but 
little folding of the hands to sleep, “the divine 
discontent ” of its followers has little cause for dis¬ 
quietude as regards the position of physics in this 
country. 

In the establishment of the National Physical 
Laboratory we have an approach to the ideal 
which my predecessors had so earnestly advocated. 
Other presidents, among whom I would specially 
name the late Sir Douglas Gallon, have con¬ 
tributed to this consummation. The result is a 
remarkable testimony to the value of organised 
and continuous effort on the part of the British 
Association in forming public opinion and in in¬ 
fluencing Departmental action. It would, how¬ 
ever, be ungrateful not to recall the action of the 
late Lord Salisbury—himself a follower of science 
and in full sympathy with its objects—in taking 
the first practical steps towards the creation of 
this magnificent national institution. I may be 
allowed, perhaps, to refer to this matter, as I 
have personal knowledge of the circumstances, 
being one of the few survivors of the Committee 
which Lord Salisbury caused to be formed, under 
the chairmanship of the late Lord Rayleigh, to 
inquire ,and report upon the expediency of estab¬ 
lishing an institution in Great Britain upon the 
model of certain State-aided institutions already 
existing on the Continent, for the determitiation 
of physical constants of importance in the arts, for 
investigations in physical problems bearing upon 
industry, for the standardisation and verification 
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of physical instruments, and for the general pur¬ 
poses of metrology. I do not profess to give the 
exact terms of the reference to the Committee, 
but in substance these were recognised to be the 
general aims of the contemplated institute. The 
evidence we received from many men of science, j 
from Departmental officers, and from representa¬ 
tives of engineering and other industrial establish¬ 
ments was absolutely unanimous as to the great 
public utility of the projected laboratory. It need 
scarcely be said that the opportunity called forth 
all the energy and power of advocacy of Lord 
Kelvin, and 1 well remember with what strength 
of conviction he impressed his views upon the 
Committee. That the National Physical Labora¬ 
tory has, under the ability, organising power, and 
business capacity of its first director, Sir Richard 
Glazebrook, abundantly justified its creation is 
recognised on all hands. Its services during the 
four years of war alone are sufficient proof of its 
national value. It has grown to be a large and 
rapidly increasing establishment, occupying itself 
with an extraordinary range of subjects, with a 
numerous and well-qualified staff, engaged in 
determinative and research work on practically 
every branch of pure and applied physics. The 
range of its activities has been further increased 
by the establishment since the war of co-ordinating 
research boards for physics, chemistry, engineer¬ 
ing, and radio-research. Government Departments 
have learned to appreciate its services. The 
photometry division, for example, has been busy 
on experiments on navigation lamps for the Board 
of Trade, on miners’ lamps for the Home Office, 
and on motor-car head-lamps for the Ministry of 
Transport, and on the lighting of the National 
Gallery and the Houses of Parliament. Important 
work has been done on the forms of ships, on the 
steering and manoeuvring of ships, on the effect 
of waves on ship resistance, on the interaction 
between passing ships, on seaplane floats, and on 
the hulls of flying-boats. 

It is also actively engaged in the study of 
problems connected with aviation, and has a well- 
ordered department for aerodynamical research. 

It can already point to a long and valuable 
series of published researches, which are acknow¬ 
ledged to be among the most important contribu¬ 
tions to pure and applied physics which this 
country has made during recent years. 

I may be pardoned, I hope, for another personal 
reference if I recall that it was at the Edinburgh 
meeting, under Lord Kelvin’s presidency, fifty 
years ago, that I first became a member of this 
Association, and had the honour of serving it as 
one of the secretaries of its chemical section. Fifty 
years is a considerable span in the life of an in¬ 
dividual, but it is a relativelv short period in the 
history of science. Nevertheless, those fifty years 
are richer In scientific achievement and in the im¬ 
portance and magnitude of the utilitarian applica¬ 
tions of practically every branch of science than 
any preceding similar interval. The most cursory 
comparison of the state of science, as revealed in 
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his comprehensive address, with the present con¬ 
dition of those departments on which he chiefly 
dwelt, will- suffice to show that the development 
has been such that even Lord Kelvin’s penetrative 
genius, vivid imagination, and sanguine tempera¬ 
ment could hardly have anticipated. No previous 
half-century in the history of science has witnessed 
such momentous and far-reaching achievements. 
In pure chemistry it has seen the discovery of argon 
by Rayleigh, of radium by Mme. Curie, of helium 
as a terrestrial element by Ramsay, of neon, 
xenon, and krypton by Ramsay and Travers, the 
production of helium from radium by Ramsay and 
Soddy, and the isolation of fluorine by Moissan. 
These are undoubtedly great discoveries, but their 
value is enormously enhanced by the theoretical 
and practical consequences which flow from them. 

In applied chemistry it has witnessed the 
general application of the Gilchrist-Thomas pro¬ 
cess of iron-purification, the production of calcium 
cyanamide by the process of Frank and Caro, 
Sabatier’s process of hydrogenation, a widespread 
application of liquefied gases, and Haber’s work 
on ammonia synthesis—all manufacturing pro¬ 
cesses which have practically revolutionised the 
industries with which they are concerned. 

In pure physics it has seen the rise of the 
electron theory, by Lorentz; Hertz’s discovery of 
electro-magnetic waves; the investigation of 
cathode rays by Lenard, and the elucidation of 
crystal structure by Bragg. 

It has seen, moreover, the invention of the' 
telephone, the establishment of incandescent light¬ 
ing, the electric transmission of force, the inven¬ 
tion of the cinematograph, of wireless telegraphy, 
the application of the Rontgen rays, and the 
photographic reproduction of colour. 

In physical chemistry it has witnessed the crea¬ 
tion of stereochemistry by Van t’Hoff and Le Bel, 
Gibbs’s work on the phase rule, Van t’Hoff’s 
theory of solutions, Arrhenius’s theory of ionic 
dissociation, and Nernst’s theory of the galvanic 
cell. 

Such a list is far from complete, and might be 
greatly extended; but it will at least serve to 
indicate the measure of progress which the world 
ow r es to the development and application during 
the last fifty years of the two sciences—physics 
and chemistry—to which Lord Kelvin specially 
referred. 

The more rapid dissemination of information 
concerning the results of recent or contemporary 
investigation, which Lord Kelvin so strongly 
urged as “an object to which the powerful action 
of the British Association would be thoroughly 
appropriate,” has been happily accomplished. The 
timely aid of the Association in contributing to 
the initial expense of preparing and publishing 
monthly abstracts of foreign chemical literature 
by the Chemical Society is gratefully remembered 
bv British chemists. The example has been fol¬ 
lowed by the greater number of our scientific and 
technical societies, and the results of contemporary 
inquiry in every Important branch of pure and 
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applied science are now quickly brought to the 
knowledge of all interested workers. in fact, as 
regards tiie* particular branch of science with which 
I am more directly concerned, the arrangements 
for the preparation and dissemination of abstracts 
of contemporary foreign chemical literature are 
proving to be a veritable embarrassment of riches, 
and there is much need for co-operation among the 
various distributing societies. This need is espe¬ 
cially urgent at the present time owing to the 
greatly increased cost of paper, printing, binding, 
and indeed of every item connected with publica¬ 
tion, wffiich expense, of course, ultimately falls 
upon the various societies and their members. 
The problem, which has already received some 
attention from those entrusted with the manage¬ 
ment of the societies referred to, is not without 
its difficulties, but these are not insoluble. There 
is little doubt that a resolute and unanimous effort 
to find a solution would meet with success. 

The present high cost of book production, which 
in the case of specialised books is about three 
times what it was in 1914, is exercising a most 
prejudicial effect upon the spread of scientific 
knowledge. Books on science are not generally 
among the “best sellers.” They appeal to a com¬ 
paratively limited and not particularly wealthy 
public, largely composed of the professional 
classes who have suffered in no small measure 
from the economic effects of the war The present 
high price of this class of literature is to the 
public detriment. Eventually it is no less to the 
detriment of the printing and publishing trades. 
Publishers are well aware of this fact, and 
attempts are being made by discussions between 
employers and the executives of the Typographical 
Association and qther societies of compositors to 
reach an equitable solution, and it is greatly to 
be hoped that it will be speedily found. 

All thinking men are agreed that science is at 
the basis of national progress. Science can de¬ 
velop only by research. Research is the mother of 
discovery, and discovery of invention. The in¬ 
dustrial position of a nation, its manufactures and 
commerce, and ultimately its wealth, depend upon 
invention. Its welfare and stability largely rest 
upon the equitable distribution of its wealth. All 
this seems so obvious, and has been so frequently 
and so convincingly stated, that it is superfluous 
to dwell upon it in a scientific gathering to-day. 

A %e distinguished Admiral, you may re¬ 
member, insisted on the value of reiteration.- On 
this particular question it was never more needed 
: 'thah,'how.'l; ; l Thq 1 crisis through which we have 
recently passed requires it in the interests of 
'//national welfare. Of all post-war problems to 
engage our serious attention, none is more im¬ 
portant in regard to our position and continued 
existence than the nation’s attitude towards 
science and scientific research, and there is no 
mbre opportune time than the present in which to 
Seek to enforce the teaching of one of the most 
pregnant lessons of our Tate experience. 

■;': \ aafortunatuly,, only too true that the Indus- 
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trial world has in the past underrated the value of 
research. One indication that the nation is at 
length aroused to its importance is to be seen in 
the establishment of the Department of Scientific 
and Industrial Research, with its many subordin¬ 
ate associations. The outbreak of the Great War, 
and much in its subsequent history, revealed, as 
we all know, many national shortcomings, due to 
our indifference to, and actual neglect of, many 
things which are at the root of our prosperity and 
security. During the war, and at its close, vari¬ 
ous attempts, more or less unconnected, were 
made to find a remedy. Of the several committees 
and boards which were set up, those which still 
exist have now been co-ordinated and brought 
under the control of a central organisation*—the 
Department of Scientific and Industrial Research. 
Research has now become a national and State- 
aided object. For the first time in our history its 
pursuit with us has been organised by Government 
action. As thus organised it seeks to fulfil the , 
aspirations to which I have referred, whilst meet¬ 
ing many of the objections which have been urged 
against the endowment of research. It must be 
recognised that modern ideas of democracy are 
adverse to the creation of places to which definite 
work is- not assigned and from which definite 
results do not emanate. This objection, which 
strikes at the root of the establishment of such an 
institution as Sir David Brewster contemplated, 
is, to a large extent, obviated by the scheme of 
the Department of Scientific and Industrial Re¬ 
search. It does not prescribe or fetter research, 
but, whilst aiding by personal payments the in¬ 
dividual worker, leaves him free to pursue his 
inquiry as he thinks best. Grants are’ made, on 
the recommendation of an Advisory Council of 
experts, to research workers in educational in¬ 
stitutions and elsewhere, in order to promote re¬ 
search of high character on fundamental problems 
of pure science or in suitable cases on problems of 
applied science. Of the boards and committees 
and similar organisations established prior to or 
during the war, or subsequent to it, with one or 
two exceptions, all are now directly under the 
Department. They deal with a wide range of 
subjects, such as the Building Research Board, 
established early in 1920 to organise and super¬ 
vise investigations on building materials and con¬ 
struction, to study structural failures, and to fix 
standards for structural materials. The Food Inf 
vestigation Board deals with the preservation by 
cold of food, and with the engineering problems 
of cold storage, with the chemistry of putrefaction, 
and the agents which induce it, with the bionomics 
of moulds, and the chemistry of edible oils and 
fats. The Fuel Research Board is concerned with 
the immediate importance of fuel economy and 
with investigations of the questions of oil-fuel for 
the Navy and Mercantile Marine, the survey df 
the national 9 coal resources, domestic heating, air 
pollution, pulverised fuel, utilisation of peat, the 
search for possible substitutes for natural fuel oil, 
and for practicable sources of power alcohol.'TT" 
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The Geological Survey Board has taken over 
the Geological Survey of Great Britain and the 
control of the Museum of Practical Geology. The 
maintenance of the National Physical Laboratory, 
originally controlled by a general board and an 
executive committee appointed by the president 
and council of the Royal Society, is now trans¬ 
ferred to the Department of Scientific and Indus¬ 
trial Research. A Mines Research Committee 
and a ' Mine Rescue Apparatus Committee are 
attached to the Department. The former is con¬ 
cerned with such questions as the determination 
of the geothermic gradient, the influence of tem¬ 
perature of intake and return air on strata, the 
effect of seasonal changes on strata temperature 
of intakes, the cooling effect due’to the evolution 
of fire-damp, heat production from the oxidation 
of timber, etc. The Department is also directing 
inquiries on the preservation and restoration of 
antique objects deposited in the British Museum. 
It is concerned with the gauging of rivers and 
tidal currents, with special reference to a hydro- 
graphical survey of Great Britain in relation to 
the national resources of water-power. In accord¬ 
ance with the Government policy, four co-ordin¬ 
ating boards have been established to organise 
scientific work in connection with the fighting 
forces, so as to avoid unnecessary overlapping and 
to provide a single direction and financial control. 
The four boards deal, respectively, with chemical 
and physical problems, problems of radio-research, 
and engineering. These boards have attached to 
them various committees dealing with special in¬ 
quiries, some of which will be carried out at the 
National Physical Laboratory. The Government 
have also authorised the establishment of a Forest 
Products Research Board. 

The Department is further empowered to assist 
learned or scientific societies and institutions in 
carrying out investigations. Some of these were 
initiated prior to the war, and were likely to be 
abandoned owing to lack of funds. Whenever 
the investigation has a direct bearing upon a par¬ 
ticular industry that had not hitherto been able 
to establish a research association, it has been a 
condition of a grant that the institution directing 
the research should obtain contributions towards 
the cost on a L for Z. basis, either directly through 
its corporate funds, or by special subscriptions 
from interested firms. On the formation of the 
appropriate association the research is, under suit¬ 
able safeguards, transferred to it for continuance. 
The formation of a number of research associa¬ 
tions has thus been stimulated, dealing, for ex¬ 
ample, with scientific instruments, non-ferrous 
metals, glass, silk, refractories, electrical and 
allied industries, pottery, etc. 

Grants are made to research associations 
formed voluntarily by manufacturers for the pur¬ 
poses of research, from a fund of a million ster¬ 
ling, placed at the disposal of the Research De¬ 
partment for this purpose. Such associations, to 
be eligible for the grant, must submit articles of 
association for the approval of the Department 
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and the Board of Trade. 11 these are approved, 
licences are issued by the Board of Trade recog¬ 
nising the associations as limited liability com¬ 
panies working witnout profits. Subscriptions paid 
to an association by contributing firms are recog¬ 
nised by the Board of Inland Revenue as business 
costs of the firms, and are not subject to income 
or excess piofits taxes. The income of the asso¬ 
ciation is similarly free of income tax. Grants are 
ordinarily made to these associations on the basis 
of iZ. for every iZ. raised by the association be¬ 
tween limits depending upon the 'particular in¬ 
dustry concerned. In the case of two research 
associations grants are made at a higher rate than 
/. for L, as these industries are regarded as having 
a special claim to State assistance on account of 
their u pivotal ” character. The results of research 
are the sole property of the association making 
them, subject to certain rights of veto possessed 
by the Department for the purposes of ensuring 
that they are not communicated to foreign coun¬ 
tries, except with the consent of the Department, 
and that they may be made available to other in¬ 
terested industries and to the Government itself 
on suitable terms. 

These arrangements have been found to be 
generally satisfactory, and at the present time 
twenty-four of such research associations have 
been formed to whom licences have been Issued 
by the Board of Trade. Others are in process of 
formation, and may be expected to be at work at 
an early date. These research associations are 
concerned with nearly all our leading Industries. 
The official addresses of most of them are in 
London; others have their headquarters in Man¬ 
chester, Leeds, Sheffield, Birmingham, Northamp¬ 
ton, Coventry, Glasgow, and Belfast. 

The Department has further established a 
Records Bureau, which is responsible for receiv¬ 
ing, abstracting, filing and collating communica¬ 
tions from research workers, boards, institutions, 
or associations related to, or supervised by, the 
Department. This Information is regarded as con¬ 
fidential, and will not be communicated except in 
writing, and after consultation with the research 
worker or organisation from which It has been 
received. Also such non-confidential information 
as comes into the possession of the Department 
which is of evident or probable value to those 
working in touch with the Department is collected 
and filed in the bureau and made generally avail¬ 
able. 

It is also a function- of the bureau to effect 
economy in preventing repetition and overlapping 
of investigations and in ensuring that the fullest 
possible use is made of the results of research. 
Thus the programmes of research associations 
are compared In order to ensure that researches 
are not unwittingly duplicated by different re¬ 
search associations. Sometimes two or more re¬ 
search associations may be interested in one 
problem from different points of view, and when 
this occurs it may be possible for the bureau to 
arrange a concerted attack upon the common 
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problem, each, research association undertaking 1 
that phase of the work in which it is specially 
interested and sharing in the general results. 

As researches carried out under. the Department 
frequently produce results for which it is possible 
to take out patents, careful consideration has been 
given to the problems of policy arising on this 
subject, and dther Government Departments also 
interested have been freely consulted. As the 
result, an Inter-Departmental Committee has been 
established with the following terms of refer¬ 
ence 1 — 

(1) To consider the methods of dealing with in¬ 
ventions made bv workers aided or maintained 
from public funds, whether such workers be en¬ 
gaged (a) as research workers, or (b) in some other 
technical capacity, so as to give a fair reward to 
the inventor and thus encourage further effort, to 
secure the utilisation in industry of suitable inven¬ 
tions and to protect the national interest; and 

(2) To outline a course of procedure in respect 
of inventions arising out of State-aided or sup¬ 
ported work which shall further these aims and be 
suitable for adoption by all Government Depart¬ 
ments concerned. 

About forty patents have been taken out by the 
Department jointly with the inventors and other 
interested bodies, but of these nine have after¬ 
wards been abandoned. At least five patents 
have been developed to such a stage as to be ready 
for immediate industrial application. 

It will be obvious from this short summary of 
the activities of the Department of Scientific 
and Industrial Research, based upon in¬ 
formation kindly supplied to me by Sir Francis 
Ogilvie, that this great scheme of State-aided re¬ 
search has been conceived and is administered On 
broad and liberal lines. A considerable number of 
valuable reports from its various boards and com¬ 
mittees have already been published, and others 
are in the press, but it is, of course, much too 
soon to appreciate the full effects of their opera¬ 
tions; but it can scarcely be doubted that They are' 
bound to exercise a profound influence upon indus¬ 
tries which ultimately depend upon discovery and 
invention. The establishment of the Department 
marks an epoch in our history. No such compre¬ 
hensive organisation for the application of science 
to national needs has ever been created by any 
other State. We may say we owe it directly to 
the Great War. Even from the evil of that great 
catastrophe'there,'is some soul of goodness would 
We observingly distil it out. 

I turn how to a question of scientific interest 
which is attracting general attention at the present 
tune. It is directly connected with Lord Kelvin's 
. address-fifty years ago. 1 

yTfie^mplecular theory of matter—a theory which 
' /'Crudest form tiaS' descended to us from the 
earliest times, and which has been elaborated by 
various speculative thinkers through the inter¬ 
vening ages, scarcely rested upon an experimental 
basis' finiil within the memory of men still living. 
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When Lord Kelvin spoke in 1871, the best-estab¬ 
lished development of the molecular hypothesis 
was exhibited in the kinetic theory of gases as 
worked out by Joule, Clausius, and Clerk 
Maxwell. As he then said, no such comprehensive 
molecular theory had ever been even imagined 
before the nineteenth century; but, with the eye 
of faith, he clearly perceived that, definite and 
complete in its area as it was, it was “but a well- 
drawn part of a great chart, in which all physical 
science will be represented with every property of 
matter shown in dynamical relation to the whole. 
The prospect we now have of an early completion 
of this chart is based on the assumption of atoms; 
but there can be no permanent satisfaction to the 
mind in explaining heat, light, elasticity, diffusion, 
electricity and magnetism, in gases, liquids, and 
solids, and describing precisely the relations of 
these different states of matter to one another by 
statistics of great numbers of atoms when the 
properties of the atom itself are simply assumed. 
When the theory, of which wc have the first in¬ 
stalment in Clausius’s and Maxwell’s work, is 
complete, we are but brought face to face with a 
superlatively grand question : What is the inner 
mechanism of the atom? ” 

If the properties and affections of matter are 
dependent upon the inner mechanism of the atom, 
an atomic theory, to be valid, must comprehend 
and explain them all. There cannot be one kind 
of atom for the physicist and another for the 
chemist. The nature of chemical affinity and of 
valency, the modes of their action, the difference 
in characteristics of the chemical elements, even 
their number, internal constitution, periodic posi¬ 
tion, and possible isotopic rearrangements must 
be accounted for and explained by it. Fifty years 
ago chemists, for the most part, rested in the com¬ 
fortable belief of the existence of atoms in the 
restricted sense in which Dalton, as a legacy from 
Newton, had imagined them. Lord Kelvin, unlike 
the chemists, had never been in the habit of 
“ evading questions as to the hardness or indivisi¬ 
bility of atoms by virtually assuming them to be 
infinitely small and infinitely numerous.” Nor, on 
the other hand, did he realise, with Boscovich, the 
atom “ as a mystic point endowed with inertia and 
the attribute of attracting or repelling other such 
centres.” Science advances not so much by funda¬ 
mental alterations in its beliefs as by additions to 
them. Dalton would equally have regarded the 
atom “ asa piece of matter of measurable dimen¬ 
sions, with shape, motion, and laws of action, 
intelligible subjects of scientific investigation.” 

In spite of the fact that the atomic theory, as 
formulated by Dalton, has been generally accepted 
for nearly a century, it is only within the last few 
years that physicists have arrived at a conception 
of the structure of the atom sufficiently precise to 
be of service to chemists in connection with the 
relation between the properties of elements of dif¬ 
ferent kinds, and in throwing light on the mech¬ 
anism of chemical combination. 

This further investigation of the 44 superlatively 
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grand question—the inner mechanism of the 
atom ”—has profoundly modified the basic con¬ 
ceptions of chemistry. It has led to a great ex¬ 
tension of our views concerning the real nature of 
the chemical elements. The discovery of the elec¬ 
tron, the production of helium in the radioactive 
disintegration of atoms, the recognition of the 
existence of isotopes, the possibility that all ele¬ 
mentary atoms are composed either of helium 
atoms or of atoms of hydrogen and helium, and 
that these atoms, in their turn, are built up of two 
constituents, one of which is the electron, a par¬ 
ticle of negative electricity the mass of which is 
only 1/1800 of that of an atom of hydrogen, and 
the other a particle of positive electricity the mass 
of which is practically identical with that of the 
same atom—the outcome, in short, of the collective 
work of Soddy, Rutherford, J. J. Thomson, Collie, 
Moseley, and others—are pregnant facts which 
have completely altered the fundamental aspects 
of the science. Chemical philosophy has, in fact, 
now definitely entered on a new phase. 

Looking back over the past, some indications of 
the coming change might have been perceived 
wholly unconnected, of course, with the recent ex¬ 
perimental work which has served to ratify it. In 
a short paper entitled, “ Speculative Ideas respect¬ 
ing the Constitution of Matter/’ originally pub¬ 
lished in 1863, Graham conceived that the various 
kinds of matter, now recognised as different ele¬ 
mentary substances, may possess one and the same 
ultimate or atomic molecule existing in different 
conditions of movement. This idea, in its essence, 
may be said to be as old as the time of Leucippus. 
To Graham as to Leucippus, “ the action of the 
atom as one substance taking various forms by 
combinations unlimited, was enough to account for 
all the phenomena of the world. By separation 
and union with constant motion all things could 
be done.” But Graham developed the conception 
by Independent thought, and in the light of experi¬ 
mentally ascertained knowledge which the world 
owes to his labours. He might have been cog¬ 
nisant of the speculations of the Greeks, but there 
Is no evidence that he was knowingly influenced 
by them. In his paper, Graham uses the terms 
44 atom ” and £t molecule,” if not exactly in the 
same sense that modern teaching demands, yet 
In a sense very different from that hitherto 
required by the limitations of contemporary 
chemical doctrine. He conceives of a lower 
order of atoms than the chemical atom of 
Dalton, and founds on his conception an 
explanation of chemical combination based 
upon a fixed combining measure, which he terms 
the metron , Its relative weight being one for 
hydrogen, sixteen for oxygen, and so on with the 
other so-called “ elements.” Graham, in fact, 
like Davy before him, never committed himself 
to a belief in the indivisibility of the Daltonian 
atom. The original atom may, he thought, be far 
down. 

The idea of a primordial yl6, or of the essential 
NO. 2706, VOL. I08] 


unity of matter, has persisted throughout the ages, 
and, in spite of much experimental work, some of 
it of the highest order, which was thought to have 
demolished it, it has survived, revivified and sup¬ 
ported by analogies and arguments drawn from 
every field of natural inquiry. This idea, of course, 
was at the basis of the hypothesis of Trout, 
which, even as modified by Dumas, was held to be 
refuted by the monumental work of Stas. But, as 
pointed out by Marignac and Dumas, anyone who 
will impartially look at the facts can scarcely 
escape the feeling that there must be some reason 
for the frequent recurrence of atomic weights dif¬ 
fering by so little from the numbers required by 
the law which the work of Stas was supposed to 
disprove. The more exact study within recent years 
of the methods of determining atomic weights 
and the great improvement * In experimental 
appliances and technique, combined with a more 
rigorous standard of accuracy demanded by a 
general recognition of the far-reaching import¬ 
ance of an exact knowledge of these physical con¬ 
stants, have resulted in intensifying the belief that 
some natural law must be at the basis of the fact 
that so many of the most carefully determined 
atomic weights on the oxygen standard are whole 
numbers. Nevertheless, there were well-authenti¬ 
cated exceptions which seemed to invalidate its 
universality. The proved fact that a so-called ele¬ 
ment may be a mixture of isotopes—substances of 
the same chemical attributes, but of varying 
atomic weight—has thrown new light on the ques¬ 
tion. It is now recognised that the fractional 
values independently established in the case of any 
one element by the most accurate experimental 
work of various investigators are, in effect, “ sta¬ 
tistical quantities ” dependent upon a mixture of 
isotopes. This result, indeed, is a necessary corol¬ 
lary of modern conceptions of the Inner mechan¬ 
ism of the atom. The theory that all elementary 
atoms are composed of helium atoms, or of helium 
and hydrogen atoms, may be regarded as an exten¬ 
sion of Prout’s hypothesis, with, however, this 
important distinction, that whereas Prout’s hypo¬ 
thesis was at best a surmise, with little, and that 
little only weak, experimental evidence to support 
it, the new theory Is directly deduced from well- 
established facts. The hydrogen isotope, H 3 , first 
detected by Sir J. J. Thomson, of which the exist¬ 
ence has been confirmed by Aston, would seem to 
be an integral part of atomic structure. Rutherford, 
by the disruption of oxygen and nitrogen, has also 
isolated a substance of mass 3 which enters into 
the structure of atomic nuclei, but which he re¬ 
gards as an isotope of helium, wduch itself is built 
up of four hydrogen nuclei, together with two 
cementing electrons. The atomic nuclei of ele¬ 
ments of even atomic number would appear to be 
composed of helium nuclei only, or of helium 
nuclei with cementing electrons; whereas those of 
elements of odd atomic number are made up of 
helium and hydrogen nuclei together with cement¬ 
ing electrons. In the case of the lighter elements 
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of the latter class, the number of hydrogen nuclei 
associated with the helium nuclei is invariably 
three, except in that of nitrogen, where it is two. 
The frequent occurrence of this group of three 
hydrogen nuclei indicates that it is structurally an 
isotope of hydrogen with an atomic. weight of 
three and a nuclear charge of one. It is surmised 
that it is Identical with the hypothetical “ nebu- 
lium ” from which our “ elements ” are held by 
astro-physicists to be originally produced in the 
stars through hydrogen and helium. 

These results are of extraordinary. interest as 
bearing on the question of the essential unity of 
matter and the mode of genesis of the elements. 
Members of the British Association may recall the 
suggestive address on this subject of the late Sir 
William Grooves, delivered to the Chemical Sec¬ 
tion at the Birmingham meeting of 1886, in which 
he questioned whether there is absolute uniformity 
in the mass of the atoms of a chemical element, 
as postulated by Dalton. He thought, with Marig- 
nac and Schutzenberger, who had previously raised 
the same doubt, that it was not improbable that 
what we term an atomic weight merely represents 
a mean value around which the actual weights of 
the atoms vary within narrow limits, or, in other 1 
words, that the mean mass is “ a statistical con¬ 
stant of great stability.” No valid experimental 
evidence in support of this surmise was or could 
be offered at the time it was uttered. Maxwell 
pointed out that the phenomena of gaseous dif¬ 
fusion, as then ascertained, would seem to nega¬ 
tive the supposition. If hydrogen, for example, 
were composed of atoms of varying mass, it 
should be possible to separate the lighter from the 
heavier atoms by diffusion through a porous sep¬ 
tum, “ As no chemist,” said Maxwell, u has yet 
obtained specimens of hydrogen differing in this 
way from other specimens, we conclude that all 
the molecules of hydrogen are of sensibly the same 
mass, and not merely that their mean mass is a 
statistical constant of great stability.” 1 But 
against this it may be doubted whether any 
Chemist had ever made experiments sufficiently 
.precise-to solve this point. 

The work of Sir Norman Lockyer on the spec¬ 
troscopic evidence for the dissociation of “ ele¬ 
mentary ” matter at transcendental temperatures, 
and the possible synthetic intro-stellar production 
pf el^nents^ through the helium of which he ori- 
ginalty detected the existence; will also find its due 
.place 1 ; ih th$ history of this new, philosophy. 

/ySirj..: ^omson ,; was the first to afford direct 
evidence That'; fixe ^toms of an' element,, If mot 
eteCtlV'Bf' the 1 ,same mass, 'were at least approxi- 
'ifiatelyysb^ 1 ' by his method of 'analysis of positive 
' : yays.TBy an'extension: of'this method Dr. F. W. 
Aston $Uus;isucceeded in 'showing 1 that a number 
; bf 'elements; 1 aye In'reality 'mixtures of isotopes. It 
fcwr 1 ‘ , -e’xajm| 3 |le,, that neon,', which 
.about 20.2,. consists 
tot/two isotopes having the atomic weights rpspec- 
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lively of 20 and 22, mixed in the proportion of 
90 per cent, of the former with 10 per cent, of the 
latter. By fractional diffusion through a porous 
septum an apparent difference of density of 0*7 
per cent, between the lightest and heaviest frac¬ 
tions was obtained. The kind of experiment which 
Maxwell imagined proved the invariability of the 
hydrogen atom has sufficed to show the converse 
in the case of neon. 

The element chlorine has had its atomic weight 
repeatedly determined, and, for special reasons, 
with the highest attainable accuracy. On the 
oxygen standard it is 35*46* and this value is 
accurate to the second decimal place. All attempts 
to prove that it is a whole number—35 or 36—have 
failed. When, however, the gas is analysed by 
the same method as that used in the case of neon 
it is found to consist of at least tw-.rf isotopes of 
relative mass 35 and 37. There is* no evidence 
whatever of an individual substance having the 
atomic weight 35*46. Hence chlorine to be 
regarded as a complex element consisting of two 
principal isotopes of atomic weights 35 and 37 pre¬ 
sent, in such proportion as to afford the mean 
mass 35*46. The atomic weight of chlorine has 
been so frequently determined by various observers 
and by various methods with practically identical 
results that it seems difficult to believe that it con¬ 
sists of isotopes present in definite and invariable 
proportion. Dr. Aston meets this objection by 
pointing out that all the accurate determinations 
have been made with chlorine derived originally' 
from the same source, the sea, which has been 
perfectly mixed for seons. If samples of the ele¬ 
ment could be obtained from some other original 
source, it is possible that other values of atomic 
weight would be obtained, exactly as in the case 
of lead, in which the existence of isotopes in the 
metal found in various radioactive minerals was 
first conclusively established 

Argon, which has an atomic weight of 39*88, 
was found to consist mainly of an isotope having 
an atomic weight of 40, associated to the extent 
of about 3 per cent, with an isotope of atomic 
weight 36. Krypton and xenon are far more com¬ 
plex. The former would appear to consist of six 
isotopes, 78, 80, 82, 83, 84, 86; the latter of five 
isotopes, 129, 131, 132, 134, 136. 

Fluorine is a simple element of atomic weight 
19. Bromine consists of equal quantities of two 
isotopes, 79 and 81. Iodine, on the contrary, 
would appear to be a simple element of atomic 
weight 127. The case of tellurium is of special 
interest in view of its periodic relation to iodine, 
but the results of its examination up to the present 
are indefinite. 

Boron and silicon are complex elements, each 
consisting of two Isotopes, 10 and 11, and 28 and 
29, respectively. , 

_ Sulphur, phosphorus, and arsenic are apparently 
simple elements. Their accepted atomic weights 
are practically integers. 

All tl|is work is so recent that there has been 
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little opportunity, as yet, of extending- it to any 
considerable number of the metallic elements. 
These, as will be obvious from the nature of the 
methods employed, present special difficulties. It 
is, however, highly probable that mercury is a 
mixed element consisting of many isotopes. These 
have been partially separated by Bronsted and 
Hevesy by fractional distillation at very low pres¬ 
sures, and have been shown to vary very slightly 
in density. Lithium is found to consist of two iso¬ 
topes, 6 and 7. Sodium is simple, potassium and 
rubidium are complex, each of the two latter ele¬ 
ments consisting, apparently, of two isotopes. The 
accepted atomic weight of caesium, 132*81, w T ould 
indicate complexity, but the mass spectrum shows 
only one line at 133. Should this be confirmed, 
caesium would afford an excellent test case. The 
accepted value for the atomic weight is sufficiently 
far removed from a whole number to render 
further investigation desirable. 

This imperfect summary of Dr. Aston’s work is 
mainly based upon the account he recently gave to 
the Chemical Society. At the close of his lecture 
he pointed out the significance of the results in 
relation to the periodic law. It is clear that the 
order of the chemical or “ mean ” atomic weights 
in the periodic table has no practical significance; 
anomalous cases, such as argon and potassium, 
are simply due to the relative proportions of their 
heavier and lighter isotopes. This does not neces¬ 
sarily invalidate or even weaken the periodic law, 
which still remains the expression of a great 
natural truth. That the expression as Mendeleeff 
left it is imperfect has long been recognised. The 
new light we have now gained has gone far to 
clear up much that was anomalous, especially 
Moseley’s discovery that the real sequence is the 
atomic number, not the atomic weight. This is 
one more illustration of the fact that science ad¬ 
vances by additions to its beliefs rather than by 
fundamental or revolutionary changes in them. 

- The bearing of the electronic theory of matter, 
too, on Prout’s discarded hypothesis that the 
atoms of all elements were themselves built up of a 
primordial atom—his protyle, which he regarded 
as probably identical -with hydrogen—is too ob¬ 
vious to need pointing out. In a sense, Prout’s 
hypothesis may be said to be now re-established, 
but with this essential modification—the primor¬ 
dial atoms he imagined are complex and are of two 
kinds—atoms of positive and negative electricity 
—respectively known as protons and electrons. 
These, in Dr. Aston’s words, are the standard 
bricks that Nature employs in her operations of 
element building. 

The true value of any theory consists in its com¬ 
prehensiveness and sufficiency. As applied to 
chemistry, this theory of “ the inner mechanism 
of the atom ” must explain all its phenomena. We 
owe to Sir J. J. Thomson its extension to the 
explanation of the periodic law, the atomic num¬ 
ber of an element, and of that varying power of 
chemical combination in an element >ve term 
valency. This explanation I give substantially in 
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his own words. The number of electrons-in an 
atom of the different elements has now been deter¬ 
mined, and has been found to be equal to the 
atomic number of the element, that is to the posi¬ 
tion which the element occupies in the series when 
the elements are arranged in the order of their 
atomic weights. We know now the nature and 
quantity of the materials of which the atoms are 
made up. The properties of the atom will depend 
not only upon these factors, but also upon the way 
in which the electrons are arranged in the atom. 
This arrangement will depend on the forces be¬ 
tween the electrons themselves and also on those 
between the electrons and the positive charges or 
protons. One arrangement which naturally sug¬ 
gested itself is that the positive charges should be 
at the centre with the negative electrons around it 
on the surface of a sphere. Mathematical investi¬ 
gation shows that this is a possible arrangement 
if the electrons on the sphere are not too crowded. 
The mutual repulsion of the electrons resents over¬ 
crowding, and Sir J. J. Thomson has shown that 
when there are more than a certain number of 
electrons on the sphere, the attraction of a posi¬ 
tive charge, limited as in the case of the atom in 
magnitude to the sum of the charges on the elec¬ 
trons, is not able to keep the electrons in stable 
equilibrium on the sphere, the layer of electrons 
explodes, and a new arrangement is formed. The 
number of electrons which can be accommodated 
on the outer layer will depend upon the law of 
force between the positive charge and the elec¬ 
trons. Sir J. J. Thomson has shown that this num¬ 
ber will be eight with a law of force of a simple 
type. 

To show the bearing of this result as affording 
an explanation of the periodic law, let us, to 
begin with, take the case of the atom of lithium, 
which is supposed to have one electron in the 
outer layer. As each element has one more free 
electron in its atom than its predecessor, glucinum, 
the element next in succession to lithium, will 
have two electrons in the outer layer of its atom, 
boron will have three, carbon four, nitrogen five, 
oxygen six, fluorine seven, and neon eight. As 
there cannot be more than eight electrons in the 
outer layer, the additional electron in the atom of 
the next element, sodium, cannot find room in the 
same layer as the other electrons, but will go out¬ 
side, and thus the atom of sodium, like that of 
lithium, will have one electron in its outer layer. 
The additional electron, in the atom of the next 
element, magnesium, will join this, and the atom 
of magnesium, like that of glucinum, will have two 
electrons in the outer layer. Again, aluminium, 
like boron, will have three; silicon, like carbon, 
four; phosphorus, like nitrogen, five; sulphur, like 
oxygen, six; chlorine, like fluorine, seven; and 
argon, like neon, eight. The sequence will then 
begin again. Thus the number of electrons, one, 
two, three, up to eight, in the outer layer of the 
atom, will recur periodically as we proceed from 
one element fo another in the order of their atomic 
weights, so that any property of an element which 
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depends on the number of electrons in the outer 
layer of its atom will also recur periodically, which 
is precisely that remarkable property of the 
elements which is expressed by the periodic law of 
Mendeleeff, or the law of octaves of Newlands. 

The valency of the elements, like their period¬ 
icity, is a consequence of the principle that equi¬ 
librium becomes unstable when there are more 
than eight electrons in the outer layer of the atom. 
For on this view the chemical combination between 
two atoms, A and B, consists in the electrons of A 
getting linked up with those of B. Consider an 
atom like that of neon, which has already eight 
electrons in its outer layer; it cannot find room 
for any more, so that no atoms can be linked to 
it, and thus it cannot form any compounds. Now 
take an atom of fluorine, which has seven electrons 
in its outer layer; it can find room for one, but 
only one, electron, so that it can unite with one, 
but not with more than one, atom of an element 
like hydrogen, which has one electron in the outer 
layer. Fluorine, accordingly, is monovalent. The 
oxygen atom has six electrons; it has, therefore, 
room for two more, and so can link up with two 
atoms of hydrogen: hence oxygen is divalent. 
Similarly nitrogen, which has five electrons and 
three vacant places, will be trivalent, and so on. 
On this view an element should have two valen¬ 
cies, the sum of the two being equal to eight. 
Thus, to take oxygen as an example, it has only 
two vacant places, and so can find room only for 
the electrons of two atoms; it has, however, six 
electrons available for filling up the vacant places 
in other atoms, and as there is only one vacancy 
to be filled in a fluorine atom the electrons in an 
oxygen atom could fill up the vacancies in six 
fluorine atoms, and thereby attach these atoms to 
it. A fluoride of oxygen of this composition re¬ 
mains to be discovered, but its analogue, SF 6 , 
first made known by Moissan, is a compound of 
this type. The existence of two valencies for an 
element is in accordance with views put forward 
some time ago by Abegg and Bodlander. Prof. 
Lewis and Dr. Irving Langmuir have developed, 
with great ingenuity and success, the consequences 
which follow from the hypothesis that an octet of 
electrons surrounds the atoms in chemical com¬ 
pounds. 

The term “atomic weight” has thus acquired 
for the chemist an altogether new and much wider 
significance. It has long been recognised that it 
has a far deeper import than as a constant useful 
in chemical arithmetic. For the ordinary pur¬ 
poses of quantitative analysis, of technology, and 
of trade, these constants may be said to be now 
known with sufficient accuracy; but, in view of 
their bearing on the great problem of the essential 
nature of matter and on the “superlatively grand 
question, What is the inner mechanism of the 
atom?” they become of supreme importance. 
Their determination and study must now be ap¬ 
proached from entirely new points of view and by 
the conjoint action of chemists and physicists. 
The existence of isotopes has enormously widened 
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the horizon. At first sight it would appear that 
we should require to know as many atomic 
weights as there are isotopes, and the chemist may 
well be appalled at such a prospect. All sorts of 
difficulties start up to affright him, such as the 
present impossibility of isolating isotopes in a state 
of individuality, their possible instability, and the 
inability of his quantitative methods to establish 
accurately the relatively small differences to be 
anticipated. All this would seem to make for com¬ 
plexity. On the other hand, it may eventually 
tend towards simplification. If, with the aid of 
the physicist, we can unravel the nature and con¬ 
figuration of the atom of any particular element, 
and determine the number and relative arrangement 
of the constituent protons and electrons, it may 
be possible to arrive at the atomic weight by 
simple calculation, on the assumption that the 
integer rule is mathematically valid. This, how¬ 
ever, is almost certainly not the case, owing to the 
influence of “packing.” The little differences, in 
fact, may make all the difference. The case is 
analogous to that of the so-called gaseous laws in 
which the departures from their mathematical ex¬ 
pression have been the means of elucidating the 
physical constitution of the gases and of throwing 
light upon such variations in their behaviour as 
have been observed to occur. There would appear, 
therefore, ample scope for the chemist in deter¬ 
mining with the highest attainable accuracy the 
departures from the whole-number rule, since it 
is evident that much depends upon their exact 
extent. 

These considerations have already engaged the 
attention of chemists. For some years past a 
small International Committee, originally ap¬ 
pointed in 1903, has made and published an annual 
report in which they have noted such determina¬ 
tions of atomic -weight as have been made during 
the year preceding each report, and they have 
from time to time made suggestions for the 
amendment of the tables of atomic weights, pub¬ 
lished in text-books and chemical journals, and in 
use in chemical laboratories. In view of recent 
developments, the time has now arrived when the 
work of this International Committee must be re¬ 
organised and its aims and functions extended. 
The mode in which this should be done has been 
discussed at the meeting in Brussels, in June last, 
of the International Union of Chemistry Pure and 
Applied, and has resulted in strengthening the con¬ 
stitution of the Committee and in a wide extension 
of its scope. 

The crisis through which we have recently 
passed has had a profound effect upon the world. 
The spectacle of the most cultured and most highly 
developed peoples on this earth, armed with every 
offensive appliance which science and the inventive 
skill and ingenuity of men could suggest, in the 
throes of a death struggle must have made the 
angels weep. That dreadful harvest of death is 
past, but the aftermath remains. Some of it is 
I evil, and the evibwill persist for, it may be, genera- 
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tions, There is, however, an element of good in 
it, and the good, we trust, will develop and in¬ 
crease with increase of years. The whole com¬ 
plexion of the world—material, social, economic, 
political, moral, spiritual—has been changed, in 
certain aspects immediately for the worse, in 
others prospectively for the better. It behoves ’ 
us, then, as a nation to pay heed to the lessons 
of the war. 

The theme is far too complicated to be treated 
adequately within the limits of such an address as 
this; but there are some aspects of it germane to 
the objects of this Association, and I venture, 
therefore, in the time that remains to me, to bring 
them to your notice. 

The Great War differed from all previous inter¬ 
necine struggles in the extent to which organised 
science was invoked and systematically applied in 
its prosecution. In its later phases, indeed, 
success became largely a question as to which of 
the great contending parties could most rapidly 
and most effectively bring its resources to their 
aid. The chief protagonists had been in the fore¬ 
front of scientific progress for centuries, and had 
an accumulated experience of the manifold applica¬ 
tions of science in practically every department of 
human activity that could have any possible rela¬ 
tion to the conduct of w y ar. The military class 
in every country is probably the most conservative 
of all the professions and the slowest to depart 
from tradition; but when nations are at grips, and 
they realise that their very existence is threatened, 
every agency that may tend to cripple the ad¬ 
versary is apt to be resorted to—no matter how 
far it departs from the customs and conventions 
of war. This is more certain to be the case if the 
struggle is protracted. We have witnessed this 
fact in the course of the late war. Those who, 
realising that in the present imperfect stage of 
civilisation wars are inevitable, yet strove to 
minimise their horrors and formulated the 
Hague Convention of 1899, were well aware how 
these horrors might be enormously intensified by 
the applications of scientific knowledge, and 
especially of chemistry. Nothing shocked the 
conscience of the civilised world more than 
Germany’s cynical disregard of the under¬ 
taking into which she had entered with 
other nations in regard, for instance, to the use 
of lethal gas in warfare. The nation that 
treacherously violated the treaty of fielgium 
and even applauded the action, might be 
expected to ha’ve no scruples in repudiating 
her obligations under the Hague Convention. 
April 25, 1915, which saw the clouds of the 

asphyxiating chlorine slowly wafted from the 
German trenches towards the lines of the Allies, 
witnessed one of the most bestial episodes in the 
history of the Great War. The world stood 
aghast at such a spectacle of barbarism. German 
kultur apparently had absolutely no ethical value. 
Poisoned weapons are employed by savages, and 
noxious gas had been used in Eastern warfare in 
early times, but . its use was hitherto unknown 
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among European nations. How it originated 
among the Germans—whether by the direct un¬ 
prompted action of the Higher Command, or, as 
is more probable, at the instance of persons con¬ 
nected with the great manufacturing concerns in 
Rhineland, has, so far as I know, not transpired. 
It was not so used in the earlier stages of the 
war, even when it had become a war of position. 
It is notorious that the great chemical manufac¬ 
turing establishments of Germany had been, for 
years previously, sedulously linked up in the 
service of the war which Germany was deliberately 
planning—probably, in the first instance, mainly 
for the supply of munitions and medicaments. W e 
may suppose that it was the tenacity of our troops, 
and the failure of repeated attempts to dislodge 
them" by direct attack, that led to the employment 
of such foul methods. Be this as it may, these 
methods became part of the settled practice of our 
enemies, and during the three succeeding years— 
that is, from April, 1915, to September, 1918— 
no fewer than eighteen different forms of poison 
—gases, liquids, and solids—were employed by 
the Germans. On the principle of Vespasian’s 
law, reprisals became inevitable, and for the 
greater part of three years we had the sorry spec¬ 
tacle of the leading nations of the world hinging 
at one another the most deadly products that 
chemical knowledge could suggest and technical 
skill contrive. Warfare, it would seem, has now 
definitely entered upon a new phase. The horrors 
which the Hague Convention saw were imminent* 
and from which they strove to protect humanity, 
are now, apparently, by the example and initiative 
of Germany, to become part of the established pro¬ 
cedure of war. Civilisation protests against a step 
so retrograde. Surely comity among nations 
should be adequate to arrest it. If the League of 
Nations is vested with any real power it should 
be possible for it to devise the means and to 
ensure their successful application. The failure of 
the Hague Convention is no sufficient reason for 
despair. The moral sense of the civilised w r orld 
is not so dulled but that, if roused, it can make 
its influence prevail. And steps should be taken 
without delay to make that influence supreme, 
and all the more so that there are agencies at 
work which would * seek to perpetuate such 
methods as a recognised procedure of war. The 
case for what is called chemical warfare has not 
wanted for advocates. It is argued that poison 
gas is far less fatal and far less cruel than any 
other instrument of war. It has been stated that 
“amongst the 1 mustard gas ’ casualties the deaths 
were less than 2 per cent., and when death did 
not ensue complete recovery generally ultimately 
resulted. . . . Other materials of chemical warfare 
in use at the armistice do not kill at all; they 
produce casualties which, after six weeks in hos¬ 
pital, are discharged practically without per¬ 
manent hurt.” It has been argued that, as a 
method of conducting war, poison-gas is more 
humane than preventive medicine. Preventive 
medicine has increased the unit dimension of an 
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army, free from epidemic and communicable 
disease, from 100,000 men to a million. “Pre¬ 
ventive medicine has made it possible to maintain 
20,000,000 men under arms and abnormally free 
from disease, and so provided greater scope for 
the killing activities of the other military weapons. 

. . . Whilst the surprise effects of chemical war¬ 
fare aroused anger as being contrary to military 
tradition, they were minute compared with those 
of preventive medicine. The former slew its thou¬ 
sands, whilst the latter slew its millions and is 
still reaping the harvest.” This argument carries 
no conviction. Poison gas is not merely contrary j 
to European military tradition; it is repugnant to j 
the right feeling of civilised humanity. It in no 
wise displaces or supplants existing instruments 
of war, but creates a new kind of weapon, of 
limitless power and deadliness. “ Mustard gas ” 
may be a comparatively innocuous product as 
lethal substances go. It certainly was not intended 
to be such by our enemies. Nor, presumably, 
were the Allies any more considerate when they 
retaliated with it. Its effects, indeed, were suffi¬ 
ciently terrible to destroy the German moral . The 
knowledge that the Allies were preparing to em¬ 
ploy it to an almost boundless extent was one of 
the factors that determined our enemies to sue 
for the armistice. But if poisonous chemicals are 
henceforth to be regarded as a regular means of 


offence in warfare, is it at all likely that their use 
will be confined to “mustard gas,” or, indeed, to 
any other of the various substances which were 
employed up to the date of the armistice? To one 
who, after the peace, inquired in Germany con¬ 
cerning the German methods of making “mustard 
gas,” the reply was: “Why are you worrying 
about this when you know perfectly well'that this 
is not the gas we shall use in the next war? ” 

I hold no brief for preventive medicine, which is 
well able to fight its own case. I would only say 
that it is the legitimate business of preventive 
medicine to preserve by all known means the 
health of any body of men, however large or 
small, committed to its care. It is not to its dis 
credit if, by knowledge and skill, the numbers so 
maintained run into millions instead of being 
limited to thousands. On the other hand, “an 
educated public opinion” will refuse to give 
credit to any body of men of science who employ 
their talents in devising means to develop and 
perpetuate a mode of warfare which is abhorrent 
to- the higher instincts of humanity. 

This Association, I trust, will set its face against 
the continued degradation of science in thus aug¬ 
menting the horrors of war. It could have no 
loftier task than to use its great influence in 
arresting a course which is the very negation of 
civilisation. 


The British Association at Edinburgh. 

Abstracts of Presidential Addresses. 


T HE presidential addresses delivered at a meet¬ 
ing of the British Association are now pub¬ 
lished in volume form, thus providing a convenient 
annual record of authoritative thought and opinion 
upon a wide range of scientific- subjects. The title 
of the volume just issued is “The Advancement 
of Science, 1921”; the publisher is Mr. John 
Murray, and the price 6s., or to members attend¬ 
ing the Edinburgh meeting 4s. 6 d. The address 
of the president of the Association, Sir Edward 
Thorpe, is also on sale separately, price is. Fol¬ 
lowing our usual Custom, we print this address 
in'full in the present issue, and we hope, in suc- 
, deeding* issues, to publish the parts of addresses 
of presidents of sections of interest to scientific 
readers generally. The subjects dealt with in 
these addresses are described , in the subjoined 
abstracts. ■ ■ 

' Problems of Physics. 

In Section A (Mathematics and Physics) Prof. 
O, W. Richardson' will 1 review in his address 
the present state of a number of lead¬ 
ing problems now engaging the attention of 
physicists. After a brief reference to relativity, 
the far-reaching importance of the discoveries re¬ 
lating to the nature of the nuclei of atoms being 
made at Cambridge by Sir Ernest Rutherford will 
first be emphasised. The conditions which govern 
the emission of electrons by matter will Then be' 
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considered broadly. This involves a review of the 
present state of our knowledge of thermionic 
emission and of photoelectric action, These two 
groups of phenomena are shown to be very 
closely, perhaps inseparably, connected. Never¬ 
theless, the claim that thermionic emission is 
merely a manifestation of the photoelectric activity 
of a body under its own thermal radiation will not 
withstand a critical examination. The same is true 
of the wader claim which has been put forward 
that all chemical action is a similar and immediate 
effect of radiant activity. There is not, in either 
case, enough radiation to produce the observed 
results. The controversy which has lasted more 
than a century as to the origin of contact potential 
differences will 'be referred to, and it will be 
shown that the new phenomena supply the material 
required to settle this dispute. All three groups 
of phenomena are, in fact, closely related, and 
have undergone similar vicissitudes. In con¬ 
clusion, attention will be directed to the rapid 
unification of light and X-ray phenomena as the 
result of recent investigations. 

Chemistry and Life. 

Four years of* warfare having given the public 
some insight into the relation between chemistry 
and industry, with ; perhaps undue stress on 
utilitarian aspects of the science, it appears desir¬ 
able to emphasise also the fundamental part played 
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by chemical principles in the commonplace opera¬ 
tions of daily life. This is done by Dr. M. O. 
Forster in his presidential address to Section B 
(Chemistry), entitled “The Laboratory of the 
Living Organism. ” 

Illustrations are drawn from the marvellously 
interwoven stages of digestion and assimilation, 
from the purely chemical potentiality distinguish¬ 
ing animals from plants, and from the chemistry 
of the nucleic acids, the constitution and degrada¬ 
tion of which have now been clarified by researches 
extending over the past fifty years. The present 
state of knowledge embracing chlorophyll and 
haemoglobin is discussed, and is followed by a 
survey of the anthocyans, the pigments of 
blossoms and fruits. Attention is directed also to 
the diverse activities of micro-organisms and the 
need for systematic inquiry into the capabilities of 
those humble practitioners of the chemical art. 

It is claimed that, by simple readjustments, the 
general scheme of secondary education could be 
made to include the principles of chemistry, 
physics, mechanics, and biology in quantity suffi¬ 
cient to render all intelligent citizens able to 
recognise, at least superficially, the miraculous 
transformations in which they take part, and 
which surround them on every side. Such 
a result would not only add enormously to 
the aesthetic value of life, but would provide 
the sympathetic and intellectual background 
for those who will, in the near future as 
history counts time, be called upon to surmount 
the real danger with which civilisation is 
threatened, namely, the continued failure of 
governments and people to realise that the worst 
enemy of man is Nature ignored or misunderstood, 
whilst his best friend is Nature studied and con¬ 
trolled. 

Experimental Geology. 

Dr. J. S. Flett’s presidential address to 
Section C (Geology) deals with the subject of ex¬ 
perimental geology. Of recent years a great and 
increasing amount of research has been done in 
determining the behaviour of molten silicates and 
other minerals when they are cooled and allowed 
to crystallise. By means of the electric furnace 
such experiments are now comparatively easy, 
and the electric pyrometer ensures accurate 
measurement of temperature. Many rock-forming 
minerals can thus be studied as regards their 
genesis and the conditions under which they are 
stable. Quartz, felspar, diopside, enstatite 
olivine, nepheline, wollastonite, tridymite, and 
many other components of igneous rocks can be 
produced in the laboratory. The action of gases 
can also fie determined in apparatus specially 
designed to resist great pressure at high tem¬ 
peratures. Microscopic examination of the pro¬ 
ducts has reached a stage of minute accuracy 
which greatly facilitate? the interpretation of the 
results. We might almost regard this as a 
“ new ” petrology, but it is really a development of 
a method of inquiry which was initiated by-Sir 
James Hall in the early years of the nineteenth 
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century. Hall made experiments to prove that 
by slow cooling a molten basalt would consolidate, 
not as a glass, but as a crystalline rock. After¬ 
wards he made a laborious investigation into 
the behaviour of chalk and limestone when 
heated in closed vessels, and succeeded in obtain¬ 
ing a crystalline marble. His results have been 
much discussed, and of recent years his experi¬ 
ments have been repeated with all the refinements 
of the modern laboratory. Hall’s position as the 
founder of experimental geology has been vindi¬ 
cated, and his work remains a classic in this 
department. 

Heredity, Environment, and Evolution. 

Prof. E. S. Goodrich points out in his 
address to Section D (Zoology) that it is 
nearly one hundred years since Charles Darwin 
began his scientific studies in the University of 
Edinburgh. Certain problems relating to Darwin’s 
doctrine of evolution still remain unsolved, and 
it is useful from time to time to re-examine the 
very foundations on which our theories are laid. 

In trying to answer the question why some 
characters are inherited and others not, inherit¬ 
ance is defined as the reappearance in the offspring 
of a character possessed by the ancestor. Its 
constant reappearance is shown to be due neither 
to its age nor to its importance, but to the presence 
of both the germinal factors of inheritance and 
the environmental conditions or stimuli which co¬ 
operated in its formation in the parent. Characters 
are all of the nature of responses to stimuli which 
mould the course of metabolism. The factors 
alone are transmitted from parent to offspring in 
the germ-cells. The characters are produced anew 
at every generation. We should carefully distin¬ 
guish between transmission and inheritance, and 
it is clear that whereas factors may be transmitted, 
characters as such never are. 

There is no difference in kind or value between 
characters, and if some are inherited regularly 
and others not, the distinction lies in the con¬ 
stancy of the factors and conditions which give 
rise to them. There is only one kind of chir- 
acter, but there are two "kinds of variation— 
modification due to change in the effective en¬ 
vironmental stimuli, and mutation due to change in 
the complex of germinal factors. These varia¬ 
tions must not be confused, as is so often done, 
with the characters that result from them. 

The perpetual growth reproduction and trans¬ 
mission of the factors of inheritance (continuity 
of the germ-plasm) are but one aspect of the con- 
* tinuity of the metabolic processes at the basis of 
all the manifestations of life. Just as the various 
steps in the metabolic process are dependent on 
those which preceded them, so when an organism 
becomes differentiated into parts these react on 
each other and act as internal environmental 
stimuli, calling forth further responses which may 
modify the first. From chains of interdependent 
responses arise the power of individual adaptation 
and self-regulation. Whereas the lower organisms 



58 


NATURE 


[September 8, 1921 


develop to a great extent in response to external 
stimuli over which they have no control, the 
higher gradually substitute internal for external 
stimuli, thus acquiring considerable independence. 
Inheritance is made secure by* ensuring that the 
necessary conditions are always present. The 
answer to the original question now appears to 
be that only those characters can be regularly 
inherited which depend for their appearance on 
conditions always fulfilled in the normal environ¬ 
ment, external or internal. 

Prof. Goodrich goes on to deal with the nature 
of the factors themselves, their relation to meta¬ 
bolism, and their possible alteration by the en¬ 
vironment. How new factors are acquired is the 
fundamental problem of biology. Prof. M. F. 
Guyer’s experiments are described. His remark¬ 
able results seem to show that an anti-body may 
be made to act on the germinal factors corre¬ 
sponding to its antigen, and that heritable muta¬ 
tions may thus be produced experimentally. A 
Lamarckian interpretation of these results is 
rejected. 

In answer to the question, “What share has 
the mind taken in evolution?” it is pointed out 
that to the continuous physico-chemical metabolic 
process, describable in scientific language as a 
consistent series of events in an outside world, ' 
there corresponds a continuous series of mental 
events describable in psychical terms. The one is 
not a product of the other, nor does it control or 
interfere with the other; but confusion may arise 
because in a description of behaviour the gaps in 
our very incomplete knowledge of one series 
are usually filled in from the other. It is further 
pointed out that instinctive behaviour is carried 
out by a mechanism developed under the influence 
of stimuli, chiefly Internal, which are constantly’ 
present In the normal environmental conditions, 
while intelligent behaviour depends on responses 
called forth by stimuli which may or may not be 
present. Hence the former is, but the latter may 
or may not be, Inherited. 

Finally, it is urged that these questions of 
factors and environment, heredity and evolution, 
are not of mere academic Interest, but are of great 
Importance for the progress of civilisation. Could 
we acquire the power to control and alter at will 
the factors of inheritance in domesticated animals 
and plants, and even in man himself, such vast 
results might be achieved that the past triumphs 
of the science would fade into insignificance. 

Applied Geography. 

Dr. D. G. Hogarth takes “Applied 
Geography” as the subject of his address to 
Section E (Geography). By this term is 
meant a loan asked of, or offered by, geography 
for the purpose of another science." It may be 
applied by students and teachers of the borrowing 
science, or by those of the lender; but if the latter 
devote themselves to such application they are for 
the time being seconded from their own sciences 
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to the service of the others. Many geographers, 
especially in America, disagree with this view, 
holding such applications to be functions, even the 
main functions, of geography itself. If, however, 
the study of the “ human response to land-forms ” 
is the science of geography, that science is still in 
its earliest infancy ! Geography has properly to 
consider man only from the point of view of his 
distribution over physical space; and'study of the 
physical environment should precede the study of 
man in it. The prior importance of physical 
geography is not recognised in official curricula. 

Geographical science is first and last the science 
of distribution. It includes the investigation, 
study' of causation, survey, and diagrammatic de¬ 
lineation of all the superficial features of the earth. 
Of these, causation will be the last study to be 
exhausted. To the understanding of it many 
other sciences have to give help to geography, even 
as they ask her in turn to help them about the dis¬ 
tribution of their own material. But it is, and 
will, remain a true function of geography. At the 
same time delimitation of geography from the 
sciences aiding it or aided by it is not easy, and 
has been obscured by progressive changes in the 
popular use of the word “ geography,” and by the 
continual parturition of specialisms by the latter, 
w r hich come in time to be accepted as new sciences, 
but often remain for a while imperfectly detached 
from the mother. Such has been geodesy. 

To teach geography, therefore, only in its appli¬ 
cation to history is not to teach geography as a 
science, and to do so discourages the study of the 
thing to be applied. This lessens the value of the 
application as much as it does the standard of 
geography proper. The Ministry of Education, 
the great scientific societies, and the universities 
must see to it that the study of the mother science 
is better encouraged, if many other sciences and 
much education are not to suffer. 

Labour, Capital, and Wages. 

The conclusions put before Section F (Econ¬ 
omic Science and Statistics) by the president, 
Mr. W. L. Hichens, in his address, are as fol¬ 
lows :—There is no simple and straightforward 
system applicable to the division of the proceeds 
of industry between labour and capital. Both are 
essential to industry, and, therefore, to each 
other; hence the deeper interests of both lie in 
co-operation, and the task before the leaders of 
labour and of capital consists in promoting the 
interests of both, not in selfishly pursuing the 
advantage of the one at the expense of the other. 
Both must recognise the need of contenting the 
other, for if capital is not satisfied its springs will 
dry up and the industrial body will wither away, 
whilst if labour is discontented and the members 
of the industrial body war against each other, the 
end is death. The real solution of the problem is 
a moral one, and can be achieved only if justice 
and virtue govern the lives of the members of the 
community, for all human organisations must re- 
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fleet the character of those who work them. 
Arbitration offers no immediate solution of the 
difficulty, for to be effective it must be voluntarily 
accepted by the majority on both sides, and the 
principles by w r hich arbitrators are to be guided 
must first be clearly expressed and accepted; but 
it is the goal at which civilisation must aim, and 
as a step in this direction public inquiries into all 
disputes between labour and capital should be 
encouraged after all attempts at mutual agreement 
have failed. A clearer understanding of economic 
truths in the industrial world is essential if dis¬ 
putes are to be avoided. It must be recognised 
that the wealth available for wages depends on 
the total production of the country, and that 
whilst, if production increases, wages will go up, 
If it falls wages must come down. So long as the 
present industrial system continues, the wages 
system must prevail, and profit-sharing is no sub¬ 
stitute for it. 

The fundamental wage, or the wage of unskilled 
labour, should be a living wage—that is, a w r age 
suitable to the development of the physical, moral, 
and intellectual attributes of the citizens of a free 
country; but it must be recognised that the degree 
to which this ideal can be attained must depend 
on the skill and endeavour of the people, and due 
regard must be had to the progress, maintenance, 
and well-being of the industries of the country. 
It is idle to hope that the living wage can be based 
permanently on any given standard of civilisation; 
It is bound to fluctuate at different periods, and 
will depend largely on whether the industries of 
a country are progressive, stagnant, or retrogres¬ 
sive. 

Water-power Development. 

•Prof. A. H. Gibson’s address to Section G 
"(Engineering) is devoted to a consideration 
of inland water-power and tidal-power de¬ 
velopment, with special reference to the possi¬ 
bilities in the United Kingdom and in the 
British Empire. The importance of water¬ 
power development, in view of the necessity 
for the conservation of solid and liquid 
fuels, needs no emphasis, and the extent 
to which such development has been taking place 
during recent years may be gauged by the fact 
that two-thirds of the water-power now T being 
utilised throughout the world has been harnessed 
during the past decade. The proportion of the 
available water-power which is utilised throughout 
the British Empire is only slightly above i per cent, 
as compared with, approximately, 24 per cent, for 
the continent of Europe and for the U.S.A. The 
scope for further development in this field is 
obvious, and it should form a fruitful field of 
activity for British engineering for many years to 
come. 

On the mechanical and electrical sides of water¬ 
power engineering the development has been rapid, 
and the modern turbine differs essentially from the 
types in common use a few years ago. Much in¬ 
vestigation work in this direction is now in pro- 
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gress, and promises to give important results. 
Research In many other directions is also urgently 
required, and the importance is urged of institut¬ 
ing, on an adequate scale, a hydraulic laboratory 
at some institution of university standard for the 
special study of the many special problems now 
awaiting solution, a number of which are indicated 
in the address. The subject of tidal power is also 
considered briefly, with special reference to the 
problems still to be solved before any large scheme 
can be undertaken with confidence. 

The Role of Physiology. 

The relation of physiology to national life, to 
science generally, and to medicine in particular, is 
the theme of the address delivered by Sir 
Walter M. Fletcher to Section I (Physiology). 
Physiology, as we know It to-day, became estab¬ 
lished as a progressive branch of science when it 
was divorced from the study of anatomy just fifty 
years ago, when William Sharpey became pro¬ 
fessor of anatomy and physiology at University 
College, London, and to Sharpey and his personal 
influence the development of all the chief British, 
Canadian, and American schools of physiology 
can be traced. But until 1914 physiology had 
developed as one of the primary departments of 
knowledge chiefly in the older universities, where 
it was out of touch with the great centres of popu¬ 
lation and, in consequence, with medical needs. 
While this detachment allowed of a fuller and 
freer development of the subject, the urgent needs 
of humanity were not brought clearly before 
physiologists. The problems presented by the 
war served to remedy, in great measure, this 
defect. Changes in blood pressure and quality, 
the chemical mechanisms of the body, studies In 
heat loss and production in relation to climate, 
clothing, and diet, are some of the many 
<£ human ” problems which had to be solved; the 
stresses and accidents of warfare provided an in¬ 
finitely varied series of experiments on the human 
body." It also had a wholesome effect from its 
tendency to break down the barriers that had 
grown up between physiology and the practical 
needs of medicine. 

The progress of physiology, during the past half- 
century can be regarded" alternatively as an 
analysis of the varied though Inseparable functions 
of the parts of the body or as a synthesis leading 
towards the unification of the functions of all the 
parts in a single functional organism. The 
analysis has led to a growth of specialism within 
the mother-science, but there is_a growing ten¬ 
dency to regard the whole organism as a physio¬ 
logical unit in relation to which alone the func¬ 
tions of the organs and their cellular subdivisions 
can find due expression. 

At the present time there appears to be a danger 
that physiology will be confined to the medical 
schools," a fate which will limit its outlook by 
depriving it of co-operation with kindred sciences 
and tend to keep from it many promising recruits 
who are not contemplating medical studies. The 



63 


NATURE 


[September 8, 1921 


primary task of. physiology is to enlarge the vision 
of man and enrich his knowledge of truth; to find 
power to diminish pain and restore health is a 
secondary task which must not be allowed to 
obscure the primary and greater aim. 

Mind and Consciousness. 

In Section J (Psychology) Prof. Lloyd Morgan 
deals with the status of mind and consciousness in 
what he speaks of as emergent evolution—the 
word “ emergent” being here used in the sense 
suggested by G. H. Lewes in distinction from 
“ resultant. 5 ’ In line with Prof. Alexander’s treat¬ 
ment in 44 Space, Time, and Deityascending 
stages in evolution of (1) the physical, (2) the 
chemical, (3) the vital, and (4) the conscious are 
emphasised. In each a new £< quality” is found and 
must loyally be accepted as given. But the physi¬ 
cal and the conscious are regarded as heterogeneous 
in that the latter is felt or enjoyed. If we may 
infer that life process, as such, is accompanied by 
enjoyment, its affective integration may primarily 
be that to which the ill-chosen adjective 4 4 uncon¬ 
scious 55 should be applied. It is urged that since 
this word is 44 served with a negative prefix,” it is 
imperative in some way to define the conscious. 
Differentiating criteria are suggested in the 
presence of some measure of (a) revival, ( b ) ex¬ 
pectancy, and { c ) objective reference. That which 
is unconscious is characterised by the absence of 
these criteria. The distinction between subliminal 
and supraliminal is, on this view, different from 
that between unconscious and conscious. There 
is much supraliminal enjoyment which is un¬ 
conscious if these criteria of consciousness be 
accepted. It is keenly enjoyed, but without felt 
44 agakmess ** in revival or 4t CQmingness ” in ex¬ 
pectancy. In the development of consciousness 
twolevels are recognised : (i)the unrefiective stage 
of naive perceptual cognition, and (2) the reflective 
stage of judgment where 44 values ”—truth, beauty, 
and ethical goodness—are emergent. A distinc¬ 
tion is drawn between scientific interpretation and 
metaphysical explanation. At any given level 
science interprets the emergent characters found 
therein as dependent on, but more than, those 
which obtain at lower levels; metaphysics inter¬ 
prets the lower in terms of that which is reached 
at a higher stage, and ultimately the highest. 
Each may be valid in its appropriate universe of 
discourse. 1 hey should be regarded as comple¬ 
mentary and not antagonistic. 

Plant Evolution. 

The subject of Dr. D. H. Scott’s address to 
Section K (Botany) will be 44 The Present Posi¬ 
tion of the Theory of Descent in Relation to the 
Early History of Plants.” The first part of the 
address is concerned with general questions, and 
especially emphasises our present ignorance of the 
methods of evolution. The advent of genetics 
marked the end of the Darwinian period. The 
absence of satisfactory evidence of variation is 
pointed out, and attention is directed to the new 
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theory of the Origin of species by crossing. The 
prevalent attitude towards the doctrine of natural 
selection is briefly criticised. The essential ser¬ 
vice rendered to biology by genetics, in ensuring 
that organisms should be thought of as races 
rather than as isolated individuals, is recognised. 
The question of the conception of a “ species ” is 
touched on in passing. 

The second and larger portion of the address is 
occupied with questions relating to the early his¬ 
tory of plant evolution. Such inquiries, though 
necessarily speculative and, from a post-Dar¬ 
winian point of view, more difficult than ever, are 
not regarded as hopeless. The transmigration 
from sea to land is discussed in the light of our 
newly acquired knowledge of an early Devonian 
land flora. The affinities of the Rhynie plants and 
their allies in relation to Pteridophyta, Bryophvta, 
and Thallophyta are considered, and the bearing 
of the new data on the homologies of the sporan¬ 
gium is indicated. The question of the existence 
of ferns in the older Devonian flora is discussed. 
The independence and antiquity of the seed-plant 
phylum are maintained, and in connection with this 
subject a brief sketch is given of our present know¬ 
ledge of the Pteridosperms and of their relation to 
other Spermophytes. In conclusion, the current 
monophyletic and polyphyletic hypotheses of the 
origin of vascular plants are contrasted. 

Education in Music. 

Sir Henry Hadow urges in his address 
to Section L (Education) that music should 
be recognised in our formal education of 
school and college, and that it should be given a 
place in the curriculum and full recognition in the 
examination system. He suggests that music for 
the whole school should consist of little more than 
class singing and an occasional concert or lecture, 
and that those who have the taste and aptitude 
for pursuing its serious study should do so in sub¬ 
stitution for some other subject. The study of a 
great composer might be made of as much educa¬ 
tional value as that of a great poet. On the other 
side, the qualities of abstract thinking and of 
mental construction implied in the study of musical 
form are closely analogous to those of our natural 
sciences, and might well be made of the same 
educational value. It should be quite possible to 
draw up a syllabus for music which would fit into 
the existing schemes of school and college work, 
and would not encourage faddists, or excuse idlers, 
or produce that lamentable class of people;, 
not yet quite extinct, who talk emotionally about 
music without any understanding. There should 
also be a great improvement in the place of music 
in our libraries. Every public library in the coun¬ 
try, and, if possible, every school and university 
library, should contain a musical department which 
includes not only the standard classical composi¬ 
tions, but also the first-rate hooks on musical 
aesthetics and criticism. Moreover, our attitude 
towards music needs to be simplified. We want 
really to pool our knowledge, to concentrate our 
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interests, and to develop a sense of comradeship 
and co-operation, and this can be done only if we 
are all, made free of the company—if our musical 
education is such that we can meet each other as 
frankly and openly in this field as educated men 
are accustomed to do in the discussion of science 
or poetry. 

Agricultural Economics. 

The address of Mr. C. S. Orwin to Section M 
(Agriculture) deals with the importance of 
the study of agricultural economics. It points 
out the overriding influence of the economic factor 
in all matters affecting the management and de¬ 
velopment of land. Soil, climate, and other factors 
have their importance,, but the farmer can grow 
anything if there is a market for it, and his main 
consideration must be in all cases, not what will 
the land grow, but what can he sell at a profit to 
himself. Examples are given to illustrate the rela¬ 
tively small importance of soils and climate in crop 
production and the dominating influence of the 
market in combination with transport facilities. 

Attention is also directed to the need for econ¬ 
omic study in the organisation of farm manage¬ 
ment so as to prevent the wasteful application of 
one or more of the factors of production : land, 
capital, and labour. Thus a small farm may be 
made highly productive by a prodigal use of 
manual labour, but the same amount of labour 
applied to a larger area of land in conjunction with 
a bigger capital outlay on machinery equipment 
will increase the output per man employed, and 
it is suggested that production can be directed 
scientifically and to the general advantage only by 
a study of the three factors so as to use them in 
proper relation to each other. 

The address aims at directing attention to the 
fact that the scientific research work in agricul¬ 
ture, which was first inaugurated publicly about 
twenty-five years ago, has taken no account of the 
need for the study of agricultural economics, and 
that agricultural research can never bear its proper 
fruit until investigations conducted along the lines 
of natural science are balanced by research work 
on an equal scale in agricultural economics. 

Science and Citizenship. 

Sir Richard Gregory’s “ Message of Science,” 
delivered to the Conference of Delegates of Corre¬ 
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sponding Societies, is a plea for closer associa¬ 
tion .between scientific workers and the rest of the 
community, as a means of promoting social well¬ 
being. 

Civilised man has proved himself unworthy of 
the gifts which science has placed at his disposal, 
with the result that squalid surroundings and 
squandered life are the characteristics of modern 
Western civilisation instead of social’ conditions 
and ethical ideals superior to those of any other 
epoch. Responsibility for this does not lie with 
scientific discoverers, but with statesmen and 
democracy. Like the gifts of God, those of 
science can be made either a blessing or a curse, 
to glorify the human race or to destroy it; and 
upon civilised man rests the decision as to the 
course to follow. With science as an ally, and 
the citadels of ignorance and self as the objective, 
he can transform the earth; but if he neglects 
the guidance which knowledge can give, and pre¬ 
fers to« accept the phrases of rhetoricians, this 
world will become a place of dust and ashes. 

Unsatisfactory social conditions are not a neces¬ 
sary consequence of the advance of science, but 
of incapacity to use it rightly. Whatever may 
be said of captains of industry and princes of 
commerce, men of science cannot be accused of 
amassing riches at the expense of labour, or of 
having neglected to put into force the laws of 
healthy social life. Power—financial and political 
—has been in the hands of people who know 
nothing of science, not even that of man himself, 
and it is they who should be arraigned at the bar 
of public justice for their failure to use for the 
welfare of all the scientific knowledge offered to 
all. Science should dissociate itself entirely from 
those who have thus abused its favours, and not 
permit the public to believe it is the emblem of 
all that is gross and material and destructive in 
modern civilisation. It is the pituitary body of 
the social organism, and without it there can be 
no healthy growth, mentally or physically. 

The Conference of Delegates provides an appro¬ 
priate platform for this message of exhortation. 
There are now 130 Corresponding Societies of the 
Association, with a total membership of about 
52,000, and their representatives should every 
year go back, not only strong with zeal for new 
knowledge, but also as ministers filled with the 
sense of duty to inspire others to trust in it. 


The Present Position of the Wave Theory of Light . 1 


By Dr. R. . 
II. 

E come now to the fundamental difficulties. 
They' have Been stated Very clearly by 
ThvG. W. Ci Kaye in his book on X-rays, and 
we shall borrow his method of presenting them 
(r) When X-rays encounter a gas, only an ex* I 
ceedingly small fraction of its molecules becomes i 
Ionised. * "* -y 1 "W ' *' 

1 4 1 Continued from p. 15. 
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. Houstoun. 

(2) The extent of this ionisation is unaffected 
by temperature. 

(3) When X-rays encounter a metal, the cor¬ 
puscles ejected have a velocity which 

(a) does not depend on the intensity of the X- 
ravs, and so is independent of the distance of the 
metal from the X-ray bulb; 

(b) increases continuously with the hardness, 

i.e. frequency, of the X-rays; * 
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to frequency v, then the maximum internal energy 
of the system is of the order of the quantum corre¬ 
sponding to that frequency, and it inspires the 
hope that some day we may obtain a model which 
will give an exact agreement. In other words, 
this calculation gives us good reason for believing 
that when more is known about the constitution 
of matter it will be found that a frequency v is 
specially qualified for unlocking the quantity of 
energy hv. 

The difficulty labelled 3 (c) above requires that 
there should be electrons with a wide range of 
periods in all metals. 

It should be remembered that the phenomena of 
X-rays themselves, the verification of the theory 
of scattering, the theory of the crystal lattice, etc., 
have given us a wide extension of the field of use¬ 
fulness of the wave theory. It is, of course, 
nowadays extremely difficult to keep abreast of all 
the work that is being done even in one field; con¬ 


sequently, different workers attach different values, 
to the facts, and there are many opinions 011 the 
points discussed here. But as yet there is no 
I reason for physicists to make any essential change 
in their attitude towards the wave theory, and in 
any case it does not conduce to clear thinking to 
use two mutually contradictory metaphors at the 
same time. 

It is a curious fact that if Euclid does not 
deserve so much credit for his postulate of parallels 
as was formerly supposed, he may, on the other 
hand, lay claim to foreshadowing one feature of 
some modern views on light. For, according to 
his “ Optics 55 (circa 2S0 B.c.), he thinks that there 
| are gaps between the rays, that they are localised 
like the spread-out fingers of a hand; when the 
observer fails to perceive a small object like a 
| needle lying directly in front of his nose, it is 
| because the needle has got into one of the gaps 
i between the rays. 


Classical and Modern Education . 1 

By W. Bateson, F.R.S. 


F OLLOWING that general misgiving as to our 
national system of education which, long 
felt by thoughtful men, found loud and continual 
expression during the war, Mr. Asquith, then 
Prime Minister, appointed (1916) Committees 
to consider the position of natural science 
and of modern languages respectively. After 
these Committees had reported, a third Com¬ 
mittee was set up (1919) to investigate the 
position of classics in our educational system. 
The Report of this Committee, recently 
issued, is a comprehensive document, full of in¬ 
teresting materials, readable and scholarly, as 
from the character of the Committee might be ex¬ 
pected. The history of classical teaching in the 
several parts of the United Kingdom, its rise and 
recent decline, are set out in detail, with an abun¬ 
dance of information never before collected. As 
to the main inference, no mistake is possible. 
The classical element in British education is dis¬ 
appearing, and wifi probably soon be gone alto¬ 
gether. , ; , , 

til: the Public Schools few boys are learning Greek, 
ani even Latin, though still generally taught in 
middle and lower forms, tends more and more to be 
"■ ''hi^h'er','tip*,, . None, of the new Provided 

"Scteris has yet.been-able to develop a classical tradi¬ 
tion and few of them teach Greek. . . . The danger 
' , with ' which 1 ,we 'ate* faced 'is, not that ; too many pupils 
'trill learn 1 Lathi 'arid 1 ' Greek, hut that the greater part 
ofVthe' educated; men;and' women of the nation will 
. necessarily grow • up in ignorance ' .of the foundations 
; vOn which European 1 society is built. 

'JvThe";,course',pf events, has been exactly that 
'defenders 1 of compulsory classics at 
'^'Oxford arid Cambridge/' ' foresaw / :as the 1 conse- 

1' S*®* 3 1 Report of fee iCpmsaafttfec appointed by fee 

into, fee 1 of Classics *a, fee Educational 

,.: «TfcbeXtwto!,,Kfcg&mu, Pp. 30B. , (London:' H.M. Stationery 

v v/ ' ’ ; 1 , , , 

; 'L: z 1 ' N& IQS] ' 


quence of any weakening of front. Classics were 
maintained in education solely by the authority of 
the two old universities. Fearing the financial 
consequences of competition, they reduced the 
minimum demanded until it became ridiculous, 
the inevitable result being that Greek had to be 
dropped, with Latin soon to follow. The re¬ 
formers were, of course, mostly persons who set 
no great store by classical education, but they 
were aided by many representatives of the 
humanities, who believed, or were persuaded, that 
the inherent value of classical training was so 
obvious that it would hold its own without pro¬ 
tection. They forgot that, on their abdication,, 
the decision would pass into the control of those 
who knew the classics only as a symbol of ex¬ 
clusion, with the Board of Education naturally 
well disposed towards any movement which could 
be represented as popular. 

Probably emanating from that group of the re¬ 
formers, there are passages in the Report which 
maintain an undertone of hope. Wonders have 
been achieved by a few resolute and devoted 
scholars in some of the most modern universities. 
This is “of good augury,” and “with the en¬ 
thusiasm born of free choice of subject ” there 
may yet be a revival. Numerous recommenda¬ 
tions on points of detail are suggested to this 
end. The regulations, especially those relating 
to “Advanced Courses ” in secondary schools, and 
the examination schedules should not be weighted 
uftduly against the classics. In every large district 
there should be at least; one school where Creek 
teaching can be had and provision is made 
for boys and girls with literary tastes, and gener¬ 
ally the Committee pleads that in every branch of 
educational administration classical education 
should be respected as a thing of great worth. 

' The value of the classics has never been better, 
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set forth. This part of the Report is admirable 
good sense, and approaches to eloquence as nearly 
as a Report to a Prime Minister can do. In the 
classics a man “obtains access to literature, both 
in prose and poetry, which in the judgment of 
many is absolutely the noblest in the world; but 
if that claim be not admitted, it is at least unique, 
inimitable, and irreplaceable. We have here a 
spiritual value not easily reckoned. ...” Not 
merely are the works of antiquity “classic in 
the sense that they belong to the highest class of 
human achievement,” but they have the peculiar 
merit of introducing the student to a world 
which is not our own, though presenting problems 
closely akin to ours, thus promoting a certain 
power of understanding and of judgment in funda¬ 
mentals. The student has “attained this access 
to beauty and this power of understanding by 
means of a peculiar course of training* which re¬ 
quires the exercise of many different pow r ers of 
the mind, and forms a remarkable combination of 
memory-training, imagination, aesthetic apprecia¬ 
tion, and scientific method. For better or worse, 
the study of the classics is quite a different thing 
from the learning of languages pure and simple.” 
Even the merely verbal exercises start the “in¬ 
valuable habit of thinking out the real meaning 
of words and phrases before attempting to trans¬ 
late them.” The exposure of the inadequacy of 
translations is especially convincing. “Few people 
would seriously maintain that we can get 4 all we 
want * out of an English translation of Victor 
Hugo or Goethe, or a French translation of 
Shakespeare or Burke.” 

The attitude of the Committee towards 
grammar is symptomatic of a welcome change. 
Hitherto the classical teacher has refused to put 
grammar anywhere but first. He would surrender 
nothing. By this pedantry thousands have been 
repelled. No one doubts that grammatical exer¬ 
cises are a fine educational instrument, but in com¬ 
parison with the rest that classical education can 
do, grammar is such a small, poor thing. Had 
the scholastic world repented of this error when 
the warning came, the classics might have sur¬ 
vived as the staple of at least a complete educa¬ 
tion. The remarks of the present Committee on 
methods of teaching are all that could be wished. 
It is advised that “great stress should be laid on 
the subject-matter and the historical background 
of the texts read, though not to the prejudice 
of exact training in the language. ” We 
may be thankful for this concession to common 
sense. 

Probably it comes too late. Time was when 
modern languages, and especially science, -were 
admitted grudgingly, and could be treated with 
scant respect. There is a sadly humbled tone 
now, and the classical apologist comes delicately 
before his judges. All he begs for is an equal 
chance; for instance, that in the “first examina¬ 
tion ” the requirements in other subjects should 
not be so exacting as to discourage the candi¬ 
dates from offering at least Latin as well as one 
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modern foreign language, and that natural science 
should not be made compulsory. 

It is true that the classics offer an access to 
beauty and give a power of understanding which 
nothing* supplies so readily and so well, but the 
members of the Committee are sanguine men if 
they expect their recommendations to be adopted. 
The mind of the country is set on other things. 
“The civilisation of the modern Western world is 
grounded upon the ancient civilisation of the 
Mediterranean coast,” as they rightly say in their 
exordium. The understanding of those who know 
nothing* of these origins is hopelessly imperfect 
and starved. To this theme the Committee often 
recurs. The members have had the good fortune 
to meet with much evidence indicating a growing 
appreciation of the value of the classics, which is 
epitomised in striking passages of the Report. 
Mr. Mansbridge is quoted to the effect that a 
widespread demand for classical teaching may be 
expected amongst working people, who are greatly 
interested in the civilisation of Greece, “in spite,” 
as he adds, “of deep-rooted prejudice against a 
nation which had such a sharp division of the 
classes ”—a naive and significant illustration of 
the instructive value of classical experience. The 
social reformer may learn something by contem¬ 
plating the peculiar and, as he holds, reprehensible 
system of Athens, a spectacle from which he 
naturally shrinks, as the feminist might from in¬ 
specting the dreadful example of the termite 
queens, or the hen hornbill plastered into the nest 
by her husband. 

The Committee is under the impression that the 
scientific world especially concurs in its opinion. 
It is very doubtful whether the representatives of 
labour or of science who testified before them are 
truly representative of the mass with w r hom 
authority now rests. As the Committee remarks 
in another place, discussing the policy'of the local 
education authorities, “it is unlikely that any 
body of ratepayers would consent to special 
financial provision for the encouragement of 
classics.” It is: most unlikely. Let them raise 
the question in any plabe of common resort, or 
even, say, at a laboratory tea, and they will carry 
a,way no illusions about growing appreciation of 
the classics. They will find themselves in a wwld 
which cares not a jot that “all our modern forms 
of poetry, history, and philosophy ” originated 
with the Greeks* and has only a scant curiosity as 
to whether Western civilisation is grounded on 
that of the Mediterranean or of some other coast. 
So complete is the break already that the younger 
students scarcely know that classical education 
can be seriously defended, and regard any tender¬ 
ness for it as mere perversity and affectation. We 
are probably witnessing that rare and portentous 
event, a break in the continuity of civilisation. In 
the Press, in the arts, and, most singular of all, 
in learning of various kinds, the same pheno¬ 
menon appears. The modem room of a picture 
gallery tells the same story as the pages of a 
scientific periodicaL The new generation means 
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to £0 a lot more easily than the last. Precision of 
language and finish-are out of fashion and super¬ 
fluous; as they would say, they have no use for 
them. A narrower range suffices. Any deep back 
ground of knowledge is only a source ol per¬ 
plexity. Richness and abundance are uncongenial 
to modern pragmatism. A simpler diet consist¬ 
ing largely of ready-prepared and familiar sub¬ 
stitutes, such as home provides, is preferable. 
All this is very curious and most interesting to 
observe. The world may become more contented, 
but it is likely to be duller, and that simultaneously 
with these changes a revival of interest in the 
classics can occur seems highly improbable. 

The Report betrays a consciousness that the 
subject dealt with is one wider than the nominal 
problem of classical education, and the members 
of the Committee know that they are in reality 
pronouncing on a great social question. They 
are haunted by timidity and obsessed with the 
democratic nostrum of equal rights and oppor¬ 
tunities; but, though fighting for their lives, they 
dare not make a firm stand. They should have 
declared boldly that learning, classical and 
natural, though comprising many parts, is one in¬ 
divisible whole. Never was it so urgently neces¬ 
sary that the unity of the intellectual world should 
be maintained and strengthened. The natural and 


permanent division of society is between them and 
the rest. Instead of seeing 1 in science a com¬ 
petitor, the classical advocates should have wel¬ 
comed natural knowledge as an indispensable and 
essential part of complete education; Spontaneous 
curiosity is, as they truly say, the only safe 
foundation for the continuous life of any study; 
but curiosity is a function of active minds, which 
alone are entitled to the privilege of direction. 
Freedom of choice is a counsel of perfection; a 
mere vanity unless the choosers have themselves 
wisdom, and the knowledge by which choice must 
be guided. In default, the decision must be made 
by informed authority, and must be enforced by 
compulsion. 

If the continuity of civilisation is to be pre¬ 
served, there can be no question of abandoning 
the classics, but in the name of truth and advance¬ 
ment no less must science be presented to all who 
pretend to complete education. They must 
acquire a “widespread knowledge, however 
elementary, of the ancient world,” and an equally 
widespread knowledge of the elements of natural 
truth. The rudiments of classics, of natural 
science, and of a modern language can be easily 
mastered by any boy of ability before he is seven¬ 
teen. The feebler will no doubt drop behind, 
j They will find their place below. 


Not 

A Committee has been appointed bv the Home, 
Secretary to re-examine, more particularly m tie 
fight of the further information which has become 
available since the inquiries of the Departmental 
Committees appointed in 1911, the question of the 
danger from the use of lead paints to workers m the 
painting trades, and the comparative efficiency an 
cost, and the effect on the health of the workers, of 
paints containing lead and leadless paints lespectively ; 
and to advise whether any modifications of the con¬ 
clusions and recommendations of those Committees 
tiaye become necessary. The members of the Com¬ 
mittee are:—Sit" Henry, Norman, Bart, (chairman), ! 
Mr. G, Bellhouse, Dr. O. J. Kauffmann, Dr. T. M. 
Legge, Mr, A. E, Munby, Dr. A. Scott, and Mr. 

0 . Weller. The secretary is Mr. C. W. Price, 
of the Home Office, Whitehall, S.W.i, to whom any 
comnmnications should be addressed. 

The Air Ministry has accepted the offer' of Sir 
,&nest'ShaclkletonAo'Carry out meteorological inves- 
,'! 'ligations '■ and' [to gather topographical information 
during'the forthcoming expedition in the Quest , and 
fs affording all' o.eeessary assistance to the expedition 
/ ixt order that as complete information as possible may 
, „ be -Collected.. 1 ' The expedition' has been furnished' with 
,fe'Sfttiments ' and ;equipment necessary 'for carrying 
; : 1 and the Quest has 

''' been u constituted an official reporting ship of the 
; ' 'Meteorological Office. 1 ‘The vessel has 1 also been sup¬ 
plied with photographic apparatus and with kites 
those 1 "employed in the investigation, of the 
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upper air over the Atlantic during the voyage of the 
s.s. Montcalm before*the Transatlantic flight of the 
R34 in 1919. It is further proposed to take records of 
the temperature and pressure of the upper air by 
using a seaplane which is to accompany the ex¬ 
pedition. 

News from the Mount Everest Expedition in Col. 
Howard Bury’s dispatch to the Times is dated from 
Kharta, August 4. The northern and north-western 
sides of the mountain appeared to offer no practicable 
means of ascent, and the southern side is flanked by 
great precipices. In the hope of finding a way on 
the eastern side the expedition moved its base from 
Tingri to Kharta. The route was by Netsogu, Rebu, 
across the Doyala River to Chongpu, where a region 
of luxuriant vegetation was reached. The new camp 
appears to be in the Arun Valley and is placed on 
an old river terrace with fine views up and down the 
valley. Its altitude is about 12,300 ft. A mile below 
the camp begin the deep gorges of the Arun. Mr. 
Mallory and Mr. Bullock rejoined the expedition en 
route, bad weather having compelled {hem to give 
up their plan of trying to reach Kharta by the high 
pass north of Mount Everest. On August 2 they 
began the exploration of the eastern approaches of the 
mountain. The weather in August was bad, but 
better Conditions were expected in September. Yet, 
in spite of these difficulties, more than 9000 miles of, 
new country have now been mapped. ' 

The report of the Science Museum at South 
Kensington for 1920, which has recently been pt$F 
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lished, records the re-opening of a portion of the 
galleries which had been closed to the public for four 
years in consequence of their being occupied for the 
purposes of the war. ‘But although this has rendered 
it possible to re-arrange some of the collections of 
scientific instruments and apparatus, the museum as 
a whole 4s very seriously handicapped by the in¬ 
adequacy of its accommodation, which is but a third 
of what a committee reported in 19 n to be imme¬ 
diately necessary for the adequate display of the col¬ 
lections. A considerable number of collections have 
consequently been withdrawn from the exhibition gal¬ 
leries and placed in store, where they can be seen by 
visitors who express a desire to consult them. In 
all sections very considerable additions have been 
made, including a Newcomen pumping engine of 
1791, a group of two hundred models of historical 
warships, a number of aeronautical engines, also a 
gravity torsion balance of the pattern designed by the 
late Baron R. Eotvos and the microscope by Powell 
and Lealand which gained the premium offered by 
the Royal Society in 1843. The number of visitors 
showed a considerable increase, but until the new 
museum buildings are made available the museum 
will become increasingly inconvenient for visitors On 
account of the extreme congestion of the exhibition 
galleries. Additions to the collections are constantly 
being made by gifts and loans of objects of historical 
or technical importance, but their instructional value 
is greatly diminished by the impossibility of display¬ 
ing them adequately under existing conditions. 

The crafts of spinning and weaving have long been 
practised In the Sudan. Fragments of fine linen 
found by Dr. Reisner at Kerrna have been dated 
about 2000 B.c., and he thinks that they were cer¬ 
tainly woven in the country, though possibly by some 
Egyptian workmen attached to the household of one 
of the great noblemen who administered the country. 
But the manufacture of fine linen has disappeared; 
the modern craft is carried on in a very simple way, 
and the craftsman is not held in honour. A useful 
account of spinning and weaving at the present day 
is supplied in vol. 4, No. 1, April, 1921, of Sudan 
Nates and Records by Mrs. I. W. Crowfoot, who 
gives a full account of the appliances used, and com¬ 
pares them with those described by Mr. H. Ling 
Roth in his valuable “Studies in Primitive Looms” 
(Journal of the Royal Anthropological Institute, 
vol. 47, 1917). The trade of thread- and cloth-making 
has been for some time moribund in the Sudan, and 
Mrs. Crowfoot pleads for its encouragement as a 
trade for boys and as a homecraft for girls, particu¬ 
larly in view of the high prices and low quality of the 
machine-made textiles, which alone at present supply 
the needs of the people of the Sudan. 

Smuggling of drugs, such as morphia, cocaine, raw 
opium, and Chandu, or opium prepared for smok¬ 
ing, is strictly forbidden in the Federated Malay 
States, but, as might have been expected, the pro¬ 
hibition has led to the use of many ingenious devices 
by the Chinese and Malays to evade the revenue 
authorities. A full list of these, with sketches, Is 
given by Mr. W. G. Stirling In the Journal of the 
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Straits Branch, Royal Asiatic Society, April, 1921. 
Clothes and walking-sticks, soles of shoes, dried 
walnuts, dead ducks, the dovetailing of a cabinet, a 
stack of saucers, a sitting hen on her eggs, a pall of 
rice—all have been used in some clever way for the 
storage of contraband Chandu. 

The influence of alcoholic grandparents upon the 
behaviour of white rats Is the subject of an interesting 
paper by Messrs. E. C. Macdowell and E. M, VIcari 
( Journ . Exper. Zoology, vol. 33, No. 1, 1921, 

p. 209). A series of rats was alcoholised, and the 
grandchildren were subjected to a series of tests on 
finding their way in a circular maze provided with 
doorways, blind alleys, mirrors, etc. From the point 
of view of learning their way to the centre and going 
there for food, the test rats were found to be less 
successful than the controls. If this be true, a modi¬ 
fication of the genetic basis of inheritance has been 
demonstrated. 

The Rev. F. C. R. Jourdain, leader of the Oxford 
University Expedition to Spitsbergen, tells a woeful 
tale in the Times of August 25 of the depredations of 
egg-collectors among the nesting-birds of Spitsbergen. 
The introduction of oil-engines into sealing sloops has 
enabled them to work practical^ the whole of the 
west and north coasts of Spitsbergen with little 
danger of their being trapped by drift-ice. They 
have thus been able systematically to clear the nests 
of the large colonies of eider-ducks breeding there. 
One boat w T as met which had 15,000 eggs of the eider- 
duck on board! Examination of the colonies showed 
that the vast majority of the nests contained one 
or, at most, two eggs. With the brent goose the 
state of things was even worse. The large colonies 
which were known to nest on some of the eider holms 
as lately as 1908 have disappeared entirely, and the 
survivors scattered to nest in isolated pairs on the 
mainland, there to fall victims to the Arctic fox. 
Colonies of eider-ducks on the more inaccessible parts 
of Spitsbergen provided a welcome contrasts Here 
the nests contained an average of six eggs each, the 
largest number in a single nest being thirteen, and 
the busy scene of life on an untouched eider colony 
provided a glimpse of -the Spitsbergen of the past, 
before the coming of the oil-engine and the coal 
prospector. The article is illustrated by admirable 
photographs of nesting birds obtained by the party. 

The American marsupial Csenolestes has always 
been something of a puzzle to students of mammalia, 
being variously regarded as a diprotodont, as a special 
type of subordinal rank the diprotodont characters 
of which are convergent, and as an aberrant poly- 
protodont. Inf view of such divergent views on its 
affinities, a more detailed study of its characters was 
desirable, and Mr. W. H. Osgood has supplied this 
need (Field Museum of Natural History, Zoological 
Series, vol. 14, No. 1). He regards Csenolestes as a 
surviving member of an ancient group, retaining many 
primitive features and exhibiting no marked degree of 
specialisation. It bears no special affinity, to the 
America^ Didelphyiidae, but shows many resemblances 
to the Australian peramelids, though it has advanced 
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beyond them to greater morphological similarity with 
the specialised diprotodonts. Its ancestor was prob¬ 
ably a northern form which had already separated 
from the generalised polyprotodont stock, possibly 
extended all over Holarctica, and may, therefore, 
have given rise to the Australian diprotodonts. Mr. 
Osgood is therefore led to support the Holarctic origin 
of the mammalia so powerfully advocated by Matthew 
m 1915. He concludes that Csenolestes must be 
classified as a diprotodont marsupial belonging to a 
special subfamily of its own in the family Palseo- 
thentidae, the approximate position assigned to it by . 
Osborn in 1910, but suggests that, in view of its 
resemblances to the peramelids, it may be necessary 
later to remove the latter from the polyprotodonts and 
to unite them with Casnolestes in a special group of 
equal value with the Australian Diprotodontia and the 
remaining Polyprotodontia. Mr. Osgood’s conclusions 
are supported by Prof. C. J. Herrick from a study of 
the brain of Caenolestes. His results, published as an 
appendix to Mr. Osgood’s work, show that the brain 
of Caenolestes resembles most closely those of Pera- 
meles and Notoryctes, and is more simply organised 
than'that of any Australian diprotodont. 

The Note of the Financial Adviser to the Egyptian 
Government on the Budget of 1921-22 (Cairo, May, 
-1921) is of interest for the stress which it lays on 
the importance of scientific research in Egypt. A 
country of a restricted habitable area and with a 
population ten times as large as it would naturally 
support needs all the assistance that scientific know¬ 
ledge and technical skill can give. The importance 
of conducting research in various fields is so great, 
and its omission will be so dearly paid for, that 
nothing should be allowed to hamper its steady pro¬ 
secution. The spheres in which such investigations 
are already proceeding are principally the study of 
the Nile and the rainfall which feeds it; the improve¬ 
ment of the cotton plant; the prevention of disease 
among the population, and the application of the 
knowledge which has been gained of bilharzia and 
ankylostoma to the improvement of village life; the 
study of the fish-life in the lakes, waterways, and 
territorial waters of the country as bearing on an 
important food-supply which could be largely de¬ 
veloped ; and the exploration of the desert regions 
fsor further deposits of petroleum, since Egypt is other¬ 
wise dependent upon imported fuel. Registration of 
title to land has become an urgent need, not only to 
facilitate transactions in landed property, but also to 
* enable reassessments of land tax to be made rapidly, 
and to provide the means of quickly and accurately 
collecting crop statistics, which are of the greatest 
importance, hot only to the agriculturist, but also to 
the irrigation engineer who has to distribute the 
watet, and to the Government in the interest of public 
; eeonomy and of public finance. There is probably no 
where;'"proparly directed scientific research 
1 ,, giv i eh lv 'SO‘ i |Sr<Hhpt and abundant a return for expendi- 
1 ture made 1 upon it as Egypt. 

.The. Nile Commission during its sittings' in Cairo 
last ''year received a memorandum' from a committee 
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of Egyptian engineers which dealt with various 
matters relating to the irrigation projects under con¬ 
sideration by the Commission. The committee has 
now published an English translation of a com¬ 
munication which it has forwarded to Adly Yeghen 
Pasha, the Egyptian Prime Minister, in which it 
criticises some of the conclusions of the Commission. 
The principal contentions would appear to be that 
the additional water required for Egypt can be stored 
by a heightened Aswan Dam; that Egypt has a 
claim to all the water she requires or may require 
before the Sudan can use the supply which flows 
through it; and that irrigation works in Egypt itself 
are more important than the proposals for utilising 
the Nile supply as a whole. The outlook seems to 
be rather too narrow a one, for the subject needs to 
be examined in all its bearings, agricultural as well 
as irrigational, while the ever-increasing demand for 
water necessitates accurate hydrographical studies of 
the whole basin. We understand that the Egyptian 
Government has appointed a Special Committee to 
study the whole question in all its bearings, and to 
recommend how the various interests can best be 
served. Mr. C. E. Dupuis, formerly Inspector- 
General of Sudan Irrigation and Water Adviser to 
the Egyptian Ministry of Public Works, will be the 
chairman, and will be assisted by scientific and 
technical members. This Committee will doubtless 
examine carefully and critically the proposals which 
the committee of Egyptian engineers is supporting. 

Mr. Alex. B. ’ MacDowell has examined the 
records of temperature at Greenwich with regard to 
the incidence of very warm and very cold months in 
the seven years of sun-spot maxima, 1848-1917, and 
the same number of years of sun-spot minima, 1843- 
1913, Taking a very warm month as one with mean 
temperature more than 3 0 above average and a very 
cold month as one more than 3 0 below, he finds 
thirteen very warm months and twenty very cold ones 
(thirty-three together) in the years of maxima of sun¬ 
spots as compared with four very warm and nine very 
cold (thirteen together) in the years of minima. In 
sending us a communication on this subject Mr. Mac¬ 
Dowell asks:—How is it that both very warm and 
very cold months turn up so much more frequently 
when the sun is disturbed than when it is quiet?” 

Climatology in California is dealt with in the; 
U.S. Monthly Weather Review for April, 1921, by 
Mr. A. H. Palmer, Meteorologist to the Weather 
Bureau at San Francisco. Eleven regular first-class 
stations are maintained in the State, and there are 
also about three hundred climatological sub-stations, 
at most of which the observers are voluntary. Special 
attention is paid to precipitation data, this being the 
most important element of climate in California* 
Various educational and research institutions also 
maintain climatological stations. The University of 
California has four precipitation and two evaporation 
stations. Certain stations are maintained primarily 
fqr ^ agriculture; nearly all the large citrus-growing 
regions have climatological stations, and the instru- 
* merits are usually situated in or near the fruit groves. 
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Climatology has contributed largely to the successful 
introduction of the date-palm, for this tree requires 
tropical or semi-tropical weather conditions and very 
little water; the palms will flourish in what appears 
to be a sandy desert provided the temperature condi¬ 
tions are favourable. About two. hundred and fifty 
Southern Pacific railway station agents also keep tem¬ 
perature “and precipitation records. The author men¬ 
tions that a San Francisco instrument manufacturer 
has sold more than a thousand rain-gauges, and rain¬ 
fall records are readily maintained. 

Technologic Paper No. 192 of the Bureau of 
Standards, Washington, consists of an account by Dr. 
G. K. Burgess, of the Bureau, of the tests of six 
hollow cylindrical steel castings manufactured by the 
-centrifugal process. The castings were 6 ft. long and 
of diameters up to iS in., with holes of various dia¬ 
meters through them; they were made with the 
mould revolving about the axis at a speed not 
specified. Samples of the metal taken from different' 
parts of the complete castings were tested for hard¬ 
ness, tensile strength, soundness, structure, and 
density, both in the condition as cast and after heat 
treatment of various kinds. It was found that there 
was a slight segregation of carbon, phosphorus, 
sulphur, nickel, and copper in the radial direction, 
but none of manganese and silicon. Small blow¬ 


holes were evident in the inner i/16 in. of the cast¬ 
ings. After heat treatment several of the castings 
showed mechanical strength equal to forged materials 
of the same composition, and satisfied the ordnance 
requirements for gun forgings. Microscopic examina¬ 
tion showed no hard spots, flaws, or other defects 
outside the layer i /16 in. thick at the inner surface, 
and the process appears to be one of great promise. 

Messrs. Duckworth and Co. include in their 
autumn list of forthcoming books “The Wheat Plant: 
A Monograph,” by Prof. J. Percival. Part i will 
deal -with the botany of the plant and its various parts, 
and part 2 with the methods of cultivation of the 
different varieties, with chapters also on hybridisation, 
breed, and yield. Another work promised by the 
same publishers is “The Great White South : Being 
an Account of Experiences with Captain ScotCs 
South Pole Expedition, and of the Nature Life of the 
Antarctic,” by H. G. Ponting, with an introduction 
by Lady Scott, 

The Cambridge University Press is bringing out in 
the autumn for Major Leonard Darwin a small work 
entitled “ Organic Evolution : Outstanding Difficul¬ 
ties and Possible Explanations,” being a collection of 
brief notes on biological matters arising from “The 
Origin of Species. ” 


Our Astronomical Column. 


The August Meteoric Display. —Another proof of 
the unusually abundant display of August meteors 
belonging to the Perseid shower is provided by ob¬ 
servations made by Mr. P. Meesters at Halfweg 
(near Amsterdam-Haarlem), Holland, with an out¬ 
look from north-west by north to east. 

On August ii, watching from 9.15 until 11.15 
A.M.T., Mr. Meesters counted twenty-eight meteors, 
viz. 2, 3, 4, 2, 1, 5, 7, 4, during each quarter of an 
hour. On August u, watching from 9.15 until 10.15 
A.M.T., thirty-nine meteors were seen, viz. 6, 17, 9, 
7. At 9.29 A.M.T., in two seconds, four meteors were 
seen equal to Venus or Jupiter. Clouds came over 
the sky at 10.15 A.M.T. From 11.30 until 1.45 
A.M/JV Mr. Meesters counted 286 meteors, viz. 60, 
68, 54, 59, 54, in each quarter of an hour. On 
August T2 1 , watching from 9.15 until 10.15 A.M.T., he 
counted 4, 7, 6, 1 objects in each quarter of an hour; 
clouds coming over the sky prevented further ob¬ 
servations. On August 13, from 1.45 until 2 A.M.T., 
three Perseids were seen between drifting clouds. 
Several of the Perseids were equal to, or brighter 
than, stars of the first magnitude. The maximum 
display was thus in the latter part of the night of 
August 11. 

The Bright Object near the Sun. —Two observa¬ 
tions of this object were made in England on 
August 7, some hours before that at Mount Hamilton. 
The first (communicated by Col. Markwick) was 
made by Lieut. F. C. Nelson Day and others at 
Ferndown, Dorset, about 7I1. G.M.T. Its magnitude 
was estimated as minus 2 and its distance from the 
sun as 4 0 . 

- . Mr. S. Fellows observed it at Wolverhampton with 
binoculars shortly after , sunset (Eng. Mech., August 
19). He noted it as reddish, elongated towards the 
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sun, from which it was distant 6°. The estimates 
of distance are probably too rough to use for the 
deduction of motion. It may be noted that a comet 
with retrograde motion near the plane of the ecliptic 
and small perihelion distance approaching the sun 
from behind might remain in close proximity to it 
the whole time that it was bright. . 

Astr. Nach. No. 5116 contains full particulars of the 
luminous bands seen at the Konigstuhl and Sonne- 
berg Observatories on August 8d. i2h. G.M.T. It 
appears probable that they were auroral, especially 
as* Prof. M. Wolf noted a similar appearance on 
August 5, nh. 15m. to nh. 36m. G.M.T. It was “a 
long, very bright cloud west of the Pleiades, brightest 
near 8 Arietis ... it faded rapidly, only a trace 
visible at nh, 36m.” 

Minor Planets. —The planet (7) Iris is in opposi¬ 
tion this- month, and as its magnitude is 7-2 it is 
within reach of binoculars. The following ephemeris 
for Greenwich midnight is by M. Michkovitch (Mar¬ 
seilles Circ. No. 512), with corrections of +0*41x1., +4', 
deduced from an "Algiers observation on August 16 :— 



A. 

N. Deck 

log r 

log A 

Sept. 9 

23 29*3 

8 44 

0*295 

9-993 

14 

23 25*1 

8 23 


9-981 

19 

23 20*7 , 

• 7 57 

O 

to 

O 

24 

23 

7 26 

0*286 

9382 

29 

23 12*7 

6 52 


Perihelion passage will be early in 1922. 

Astr . Nach . No. 5116 contains the names assigned 
by Prof. M. Wolf to seventeen planets discovered by 
him in recent years. Planets 834 and 907 are named 
respectively Burnhamia and Barnardiana after the 
two famous American astronomers. 
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Species in Foraminifera. 

A TTENTION should have been directed sooner 
than now to an interesting paper by Messrs. 
E. Heron-Alien and E. Earland on the species of 
Verneuilina polystropha and some other Foraminifera 
(Proc. Roy. Irish Academy, vol. 35, Section . B, 
No. 8, pp. 153-77, 3 pis.). It is in part a contribu¬ 
tion to the study of variation in the Foraminifera, 
and in part an account of certain experiments^ which, 
to say the least, are very suggestive to those interested 
in the problem of species. Variation in Foraminifera 
may affect the size of the primordial chamber, the 
plan or arrangement of the chambers, and the external 
form. The authors also discuss the occurrence of 
gigantism and nanism, the predominance of the 
chitinous membrane over the calcareous shell, and 
the changes involved in a free or adherent mode of 
life within the same species. The facts seem to the 
authors to prove the futility of all classifications of 
Foraminifera based on the external shell, but the 
difficulty is to find any other basis. 

The “normal Verneuilina polystropha is a remark¬ 
ably constant form, singularly free from the variations 
and monstrosities which occur in normal circum¬ 
stances among other Foraminifera. It shows 
dimorphism, represented by a long form which is 
megalospheric and by a h short form which is always 
microspheric. The megalospheric primordial chamber 
is sometimes divided into two chambers by an 
internal chitinous septum. Dwarf or pigmy forms 
also occur which cannot be confused with young 
specimens. 

Experiments go to show that there is in V. poly - 
stroplia a marked tendency to select and incorporate 
heavy minerals among the normal siliceous sand 
grains. A number of the specimens utilised gem- 
splinters “of a size and shape utterly disproportionate 
to the size of the tests, thus producing a variety 
which presents a striking contrast to the normal 
type.” The observation would have had greater value 
if the number of specimens that “selected” large and 
heavy gem-splinters had been given, so that it might 
be compared with the number that had simply in¬ 
corporated gem-sand and with the number of those 
that kept to ordinary sand. Fifty per cent, of ordinary 
sand vcas supplied along with the gem-sand. Another 
observation records the occurrence of monsters in 
considerable proportion in a tank with sea-Water ren¬ 
dered hypertonic by doubling the normal lime-content. 

The paper points to the Idea that in a natural 
system of Foraminifera the processes of construction 
and habits of growth and reproduction must count as 
of more value than the material employed in the con¬ 
struction of the test. We hope that the authors will 
make their proof of the “ selection ” of shell-material 
more convincing. It Is a very important point. 


Biological Statistics. 

T N the first article In the current Issue of Biometrika 
(vol. 13, parts 2 and 3, July, 1921, Cambridge 
University Press, 25s.), 'Prof. Karl Pearson and Miss 
;A; G. Da^in give us a study of the sesamoids of the 
knee-joint in man. The best-known works on the 
subject are those of Gruber and Pfitzner, but, as a 
whole, the records of these bones are scanty and un¬ 
satisfactory, so that an up-to-date attempt to deal 
with the subject, using the evidence obtained from 
' skiagrams,, is welcome.' It has; been stated fairly 
frieelv 1 ' in' The /past that sesamoids are manufactured 
from cartilage by intensive stress, but the authors 
point out, and adduce evidence In support of the 

1 NO. 2706, VOL. 108] . 


view, that it is more probable that they are vestiges 
of some structure of earlier form. The available 
measurements show that there are orthosesamoidal 
(true bone sesamoid) lateral fabellae in about 7 per 
cent, of the knee-joints of man, and few, and possibly 
no, cases of orthosesamoidal mesial fabellae. Part of 
the paper is devoted to an interesting historical note 
on the subject, including a discussion of the “sesame,” 
from which the name “sesamoid” is derived; it is 
written in a way that is a pleasant reminder of the 
spirited manner of some historical studies published 
by one of the authors a good many years ago. 

Miss Tildesley contributes a paper on the Burmese 
skull, which is a valuable continuation of the large 
amount of useful measurement and investigation that 
has already been done at University College, London. 
The present work is based on 142 skulls procured by 
the late Col. P. H. Caster from the neighbourhood 
of Moulmein, and the material is divided according to “ 
sex and also into three groups according to race—or 
supposed race. Miss Tildesley gives a large number 
of measurements for each skull, and in comparing her 
results with such measurements as she could find of 
Chinese, Hindu, etc., skulls, she gives a coefficient, 
suggested by Pearson, which may be helpful in 
measuring race-likeness. Whatever view may be 
taken by craniologists with regard to this index, they 
will at any rate be grateful for the material col¬ 
lected and published, and approve the way in which 
Miss Tildesley displays her facts and puts all her 
cards on the table, so that others have the oppor¬ 
tunity of drawing their own conclusions. We may 
particularly commend as an aid to comparison the 
loose contours on thin paper. The article contains 
a useful table for calculating the occipital index, and 
gives evidence of the agreement of measurements 
obtained directly from the skulls with those obtained 
from contours. 

“ Student ” continues his studies of probable errors 
commenced in earlier issues, and gives, on the basis 
of extensive sampling, an experimental determination 
of the probable error of Dr. Spearman’s correlation 
coefficients obtained by replacing actual measurements 
by ranks. This experimental method seems to us the 
sound way of getting down to the real distribution of 
deviations; it affords the right kind of check on any 
theoretical statistical investigation. The Issue also 
contains a further mathematical article by Prof. 
Tchouproff, of Petrograd, on “The Mathematical 
Expectation of the Moments of Frequency Distribu¬ 
tions,” and one confesses to a feeling of wonder that 
work of this kind can be produced from Petrograd 
at the moment. There are also three short notes by 
Prof. Pearson and a review by Miss Elderton of an 
American study of women delinquents. 

It will be seen that the issue contains papers that 
should interest different classes of scientific readers, 
and it may be added that the journal, which is pro¬ 
duced by the Cambridge University Press, is well up 
to the standard which we. have grown to expect of 
that press. 


University and Educational Intelligence. 

Cambridge. —Applications for the George Henry 
Lewes studentship^ In physiology, shortly to be vacant, 
should be sent with a brief statement of the candi¬ 
date’s qualifications, the subject of his proposed re¬ 
search, and the name of a referee, to Prof. Langley, 
the Physiology School, by October 1. The student¬ 
ship is of the annual value of about 245L, tenable for 
one to three years at the discretion of the trustees. 
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Mr. G. S. Mockler has been appointed lecturer in 
geology in the University of Durham. 

Prof. G. W. 0 . Howe, of the City and Guilds 
(Engineering) College, has been appointed super¬ 
intendent of the electrical department of ‘the National 
Physical Laboratory. 

The degree of Doctor of Law has been conferred 
on Sir William J. Pope by McGill University on the 
occasion of the annual meeting of the Society of 
Chemical Industry held in Montreal. 

Mr. P. van der Bijl, formerly of the Natal 
Herbarium, has been appointed professor of phyto¬ 
pathology and mycology in the University of Stellen¬ 
bosch, Union of South Africa. 

■ Mr. J. Barr, head of the textile analysis depart¬ 
ment of the City of Bradford Conditioning House, 
has been appointed manager of the new yarn-testing 
bureau at University College, Nottingham. 

A competition for vacancies in the grade of 
chemists, Class II., in the department of the Govern¬ 
ment Chemist will shortly be held. In this connection 
a leaflet of regulations governing the appointments 
has just been issued. It is obtainable until Septem¬ 
ber 15 from the Government Chemist, Clement’s Inn 
Passage, W.C.2. 

A syllabus of the courses which will be available 
at the Sir John Cass Technical Institute, Jewry 
Street,^ London, E.C., during the session 1921-22 has 
been issued. Systematic courses in experimental 
science preparing students for the science examinations 
of London University and the Institutes of Physics 
and Chemistry will be given, but the trend of 
instruction generally is in the direction of technology, 
particularly of the chemical, metallurgical, and elec¬ 
trical industries. Full facilities are provided in all 
departments for research work. Higher technological 
instruction is provided for by special courses on the 
fermentation industries, glass technology, colloids, 
metallography and pyrometry, heat treatment and the 
mechanical testing of metals, and petroleum techno- 
logy. The latter constitutes a new development 
which has been helped forward largely by the* 
generosity of the leading oil companies; a two years’ 
course has been arranged which is designed to meet 
the needs of those associated with practical and 
scientific control in the petroleum industry. 

The issues of the British Medical Journal of 
September 3 and the Lancet of August 27 constitute 
the educational and student’s numbers which our two 
contemporaries publish annually at this time. In 
both will be found full and up-to-date Information 
of the facilities for medical training In the British 
Isles, as well as the regulations for the various 
diplomas and degrees which can be obtained. Useful 
articles are also included which deal with public 
health and medical services, and with the medical 
services in the Army, Navy, Air Force, and in the 
Colonies. Some interesting figures are given in the 
British Medical Journal , showing the annual entry 
of first-year students in the British Isles during the 
past twenty years. Before the war the^ average 
number was 1400, while during the war it increased 
to 1900. In May, 1916, the total number of students 
in training was 610*3; two years later It was 7630, and 
in January, 191a, the numbers rose to 9490. Under 
the influence of demobilisation in IQ19, 3420 new 
students were registered; and although in 1920 the 
number had dropped to 2531, there appears to be 
grave apprehension that the demand for medical men 
in the near future will be much below the numbers 
already In training. 
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Calendar of Scientific Pioneers. 

September 8, 1894. Hermann Ludwig Ferdinand von 
Helmholtz died, —The son of a Potsdam professor of 
literature, Helmholtz served as a surgeon in the Prus¬ 
sian Army, was a professor of physiology at Konigs- 
berg, Bonn, and Heidelberg, in 1871 became professor 
of physics at Berlin, and in 1887 was made director 
of the Physikalisch-Technischen u. Reichsanstalt at 
Charlottenburg. Accounted one of the world’s greatest 
men of science, he was one of the first to grasp and 
advocate the principle of the conservation of energy, 
invented the ophthalmoscope, contributed specially 
to physiological optics and acoustics, discovered the 
fundamental properties of vortex motion in fluids, 
and made advances in many branches of mathematical 
physics. 

September 9, 1841. Augustin Pyramus de Candolle 
died. —Born in Geneva in 1778, de Candolle first lec¬ 
tured on botany at the College de France in 1804. A 
great advocate of the natural system of classification, 
his u Flore Frangaise ” appeared In 1805. From 1806 
to 1812 he investigated the botany and agriculture of 
France and Italy for Napoleon. 

September 9, 1896. Luigi Palmieri died. —The suc¬ 
cessor of Melloni as director of the observatory on 
Vesuvius, Palmieri for many years held chairs in the 
University of Naples, and was known for his study 
of atmospheric electricity and seismology. 

September 11, 1768. Joseph Nicolas Delisle died.— 
An ardent astronomer, Delisle from 1726 to 1747 was 
attached to the newly founded Imperial Academy of 
Sciences at St. Petersburg, where Euler and Daniel 
Bernoulli were his colleagues. , After his .return to 
France .he became Geographical Astronomer to the 
French Navy. 

September 11, 1913. Sir Walter Noel Hartley died. 

—From 1879 to r 9 lr Hartley was professor of 
chemistry at the Royal College of Science, Dublin. 
He was among the pioneers in the application of 
spectroscopic methods to. the study of the elements, 
and was the first to prove the presence of gallium in 
the sun. He also made researches in the Bessemer 
process of making steel. 

September 12, 1888. Richard Anthony Proctor died. 

—A prolific writer and a .gifted lecturer, Proctor not 
only did much to popularise astronomy, but also made 
researches on the rotation period of Mars and on 
other subjects. The periodical Knowledge was 
founded by him in 1881. 

September 13, 1877. Johann Jakob Noggerath died. 

—On the founding of the Bonn University in 1818, 
Noggerath was appointed to the chair of mineralogy. 
Among his work was an extensive study of the 
minerals and geology of Rhenish Westphalia. 

September 14, 1712. Giovanni Domenico Cassini 
died. —The founder of the famous family of astro¬ 
nomers, Cassini was Invited to France in 1669, and 
from 1671 until the Revolution the Paris Observatory 
was the home of himself or one of his descendants. 
Between 1663 and 1675 Cassini determined the period 
of rotation of Jupiter and Mars, discovered four satel¬ 
lites of Saturn and observed the double ring of that 
planet, and made the first successful estimate of the 
sun’s distance. He afterwards determined the period 
of rotation of the sun and the oblateness of Jupiter, 
and made a chart of the moon. 

September 14, 1879. Bernhard von Cotta died.— 
The friend of Lvell, von Buch, and Humboldt, Cotta 
from 1842 to 1874 was a professor at the Mining 
Academy at Freiburg, Saxony. One of ^ the first to 
apply the microscope to the study of fossil plants, he 
travelled extensively, wrote on the geology of the Alps 
and on mountains, and did much to popularise the 
study 1 of geology. ; : - vE. C. S. 
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Societies and Academies. 

Cape Town. 

Royal Society of South Africa, August 17.—Dr. 
J. D. F. Gilchrist, president, in the chair.—L. 
Peringuey; Note on the occurrence of native-made 
bronze and brass objects in South Africa.—H. G. 
Denham: Note on the sub-salts ot bismuth. 

Hobart. 

Royal Society of Tasmania, June.—Mr. L. Rod way, 
vice-president, in the chair.—W. L. May : New species 
of fossil Mollusca. A number of specimens collected 
by Atkinson from the fossil cliffs at Wynyard.— 
H. H. Scott and C. Lord; Studies in Tasmanian 
mammals, Zaglossus Harnssoni, sp.nov. A new 
species of giant anteater, estimated to be some 
660 mm. in length, and more robust in proportion 
than the largest Tasmanian Tachyglossus of to-day. 
The type-locality is the Pleistocene deposits of King 
Island, Bass Straits. 

July.—Mr. L. Rodway, vice-president, in the chair. 
—E. Ashby : Description of new species of Loricella.— 
A. N. Lewis : The Glacial remains in the National 
Park of Tasmania.—G. H. Hardy : Australian Bom- 
byliidae (Diptera). 


Books Received. 


Jahrbuch des Norwegischen Meteorologischen In- 
stituts fur 1920. Pp. xiv+174. (Kristiania.) 

The Alo Man : Stories from the Congo. By Mara L. 
Pratt-Chadwick and L, Lamprey. (Children of the 
World.) Pp. 170. (London and Sydney : G. G. Harrap 
and Co., Ltd.) 3^. bd. net. 

Studies in Deficiency Disease. * By Dr. Robert 
McCarrison. (Oxford Medical Publications.) Pp. 
xvi-4-270. (London: H. Frowde and Hodder and 
Stoughton.) 30s. net. 

Das Klima Thrakiens als Grundlage der Wirtschaft. 
By Prof, Erich Obst. (Osteuropa Instituts in Breslau : 
Vortrage und Aufsatze. iv Abt., Geographie und 
Landeskunde. Heft L) Pp. 61. (Leipzig and Berlin : 
B. G. Teubner.) 2s. bd. 

What is Science? By Dr. Norman Campbell. 
Pp. ix+ 186. (London : Methuen and Co.,* Ltd.) ks. 
net. 

Turbines. By A. E. Tompkins* "Third edition, 
entirely revised. Pp. viii+iSo. (London: S.P.C.K.; 
New York : The Macmillan Co.) 8s. net. 

British Insect Life: A Popular Introduction to 
Entomology. By E. Step. Pp. 264+32 plates. (Lon¬ 
don : T. Werner Laurie, Ltd.) 10s. 6net. 

The Trend of the Race: A Study of Present 
Tendencies in the Biological Development of Civilized 
Mankind. By ^Prof. S. J. Holmes. Pp. v4-396. 
(New York : Harcourt, Brace and Co.) 4 dollars net. 

The Land and its Problems. By C. Turnor. (A 
New Series on Economics.) Pp. 254. (London : 
Methuen and Co., Ltd.) 7s. 6 i. net. 

Animal Life of the British Isles: A Pocket Guide 
to the Mammals, Reptiles, and Batrachians of Way- 
stde and Woodland. By E. Step. (The Wayside and 
woodland Series.) Pp. vii+184+111 plates. (Lon¬ 
don and New York: F. Warne and Co., Ltd ) 
10s. 6 d. net. *' 


Origin and Evolution of the Human Race. Bv Dr 

a! C ^ c ^ ard * , xv+511+78 plates. (Lon 

don : G. Allen and Unwin, Ltd.) 455. net 
Ministry of Munitions and Department of Scientifi( 
and Industrial Research. Technical Records of Ex- 
plosives Supply, 1915-1918, No. 2. Manufacture oj 

NO. 2706, VOL. I08] 


Trinitrotoluene (TNT) and its Intermediate Pro¬ 
ducts. Pp. viii+nb. (London: II.M. Stationery 
Office.) 17s. bd. net. 

The Book of Nature Stories. By H. W. Seers. 
(Reprint of u Nature Stories to Tell to Children.”) 
Pp. 256. (London and Sydney: G. G. 11 m rap and 
Co., Ltd.) 56. net. 

God’s Country : The Trail to Happiness. By J. O. 
Curwood. Pp. 167. (London : Duckworth and Co.) 
65. net. 

Mining Physics and Chemistry. By J. W. 
Whitaker. Pp. xii+268. (London : E. Arnold and 
Co.) 9s. net. 

The Mechanism of Life in Relation to Modern 
Physical Theory. By Prof. J. Johnstone, Pp. xii+ 
248. (London : E. Arnold and Co.) 15s. net. 

Chemical Disinfection and Sterilization. By Dr. S. 
Rideal and Dr. E. K. Rideal. Pp. vii+313. (Lon¬ 
don : E. Arnold and Co.) 21s. net. 

A Manual of Pharmacology. By Prof. W. E. 
Dixon. Fifth edition, completely revised. Pp. xii+ 
468. (London : E. Arnold and Co.) 18s. net. 

Western Australia: Geological Survey. Bulletin 
No. 78. The Mining Geology of Kookynie, Niagara, 
and Tampa, North Coolgardie Goldfield. By J. T. 
[utson. With Petrology, by R. A. Farquharson. 
Pp. 98+5 plates. (Perth, W.’A.) 

A Critical Revision of the Genus Eucalyptus. By 
J. H. Maiden. Vol. 5, part 7. (Part 47 of the 
complete work.) Pp. iv+187-223+4 plates. (Sydney: 
W. A. Gullick.) 35. 6 d. 


CONTENTS 

The British Association . , . ... 

Science in the Middle Ages 
Plantation Rubber Research. By H. P. S. 
Aeronautics. By Dr. S. Brodetsky 
A Text-book on Oceanography. By J. J 
Our Bookshelf. ... 

Letters to the Editor:— 

The Apparatus of Dr. Russ.—Prof. C. V. Boys, 

F.R.S. . . 

The Designation, of the Radium Equivalent.— 
N. Ernest Dorsey ... ... 

Pisidium clessini in British Lochs,—A. W. S tel fox 
Scientific Publication.—Dr. William B Brierley 
Whispering-Gallery Phenomena at St. Paul’s 
Cathedral.—Prof. C. V. Raman and G. A. 
Sutherland . . .... 

Ceratium furca and Pedalion mirum .—Alfred E. 
Harris ... 

Illumination of Plankton.—Lt.-Comdr. G. C. C, 

Damant . . 

Co-operative Indexing of Periodical Literature.— 
H. W. Wilson; The Writer of the Article 
The British Association at Edinburgh. By Prof. 

J. H. Ashworth, F R.S. . . . 

Some Aspects and Problems of Post-war Science 
Pure and Applied. By Sir T. Edward Thorpe, 

C.B., D.Sc., Sc.D.,XL.D., F.R.S. 

The British Association at Edinburgh:— 

Abstracts of Presidential Addresses . 

The Present Position of the Wave Theory of Light, 
II. By Dr. R. A. Houstoun ..... 

Classical and Modem Education. By W. Bateson, 
F.R.S. . 


33 

34 

35 

38 

39 


40 

40 

40 

41 


42 

42 

43 

43 

44 


44 

56 

61 

64 

66 


Notes . , .. 

Our Astronomical Column :— 

The August Meteoric Display.69 

The Bright Object near the Sun . 69 

Minor Planets 69 

Species in Foraminifera. * 70 

Biological Statistics ....... . . . .* 70 

University and Educational Intelligence.70 

Calendar of Scientific Pioneers ........... ft 

Societies and Academies „ . . . ..* 72 

Books Received .. 11 . 11 ... 72 


















NA TURE 


73 



THURSDAY, SEPTEMBER 15, 1921. 


Editorial and Publishing Offices: 

MACMILLAN CO., LTD., 

ST. MARTIN’S STREET, LONDON, W.C.2. 

Advertisements and business letters should be 
addressed to the Publishers. 

Editorial communications to the Editor. 

Telegraphic Address; PHUSIS, LONDON. 
Telephone Number; GERRARD 8830. 


Cholera Risks. 

R ECENT Press telegrams emphasise Poland’s 
struggle to resist the tide of infection of 
typhus, small-pox, and cholera f which is rolling 
% from Russia, while the Times announces that 
the Mecca pilgrimage has been declared free from 
cholera, and the work of the International Quaran¬ 
tine Board, shortly to be absorbed into the Public 
Health Department, is eulogised, and its possi¬ 
bilities of co-operation to protect the world from 
the Russian cholera danger are stated. 

The association of famine, like that of war, 
with great outbreaks of epidemic disease Is well 
known. The exigencies of both war and famine 
commonly mean the aggregation and a vastly en- 
movement of masses of people, thus 
increasing the likelihood of trans¬ 
mission of infection at a time when the 
possibility of precautionary measures is re¬ 
duced to a minimum. This general problem 
is of great interest both historically and in con¬ 
nection with current events. 

The terrible ravages of typhus in Russia, 
Poland, and Serbia during the war and since its 
formal termination are well known, and its almost 
complete absence from the ranks of the Western 
belligerents is striking evidence of possibilities of 
prevention when there is a background of civilian 
behind the military sanitary administration. 
Small-pox similarly has been kept under control, 
and sanitary measures and anti-typhoid inocula- 
tions have made typhoid fever a,shadow of its* 
former self. 
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Against cholera a country in a most backward 
condition as regards the elementary sanitation of 
water supplies and sewerage Is almost helpless, 
and the chaos of practical anarchy adds to Its 
difficulties. It is this conjunction of events which 
makes Russia a source of danger, not only to 
Germany and Poland, its immediate neighbours, 
but also to a less extent to Europe generally, and 
even to America, so soon as frequent human inter¬ 
communications are established. 

Assuming that no efficient action is likely to be 
taken in Russia Itself, the possibilities of prevent¬ 
ing importation and of obviating the spread of 
imported infection of cholera vary according to 
the country concerned. In a country like Poland, 
recently reconstructed out of several nationalities 
and with hastily improvised organisation, the diffi¬ 
culties are exceptionally great. The history of 
cholera in Poland this autumn, and still more next 
summer, will depend chiefly on the extent to -which 
the water supplies of its towns and villages are 
liable to specific contamination by human choleraic 
discharges. It is not surprising to learn that in 
Russian refugee camps mass inoculation against 
cholera has been begun. This measure is still in 
its infancy, and the personal immunity thus 
secured is relatively short. We need not be sur¬ 
prised, therefore, to learn, in the early future, of 
attempts at land quarantine, which in the past has 
never succeeded in preventing the importation of 
infection. This has been shown both in European 
and American experience; one American hygienist 
compares attempts at inland quarantine to delirium 
ferox in the scale of insanity. Such quarantine 
has always been incoherent, uncertain in adminis¬ 
tration, a source of friction and Interference with 
trade, without commensurate sanitary gain. It Is 
important, of course, to supervise the medical con¬ 
dition of immigrants from infected localities and 
to keep them under surveillance if their condition 
is suspicious, but to take similar action for large 
masses of population or for a prolonged period is 
foredoomed to failure. 

Similar remarks apply partially to efforts of 
maritime quarantine. When rigidly enforced it 
has embarrassed commerce, and has not suc¬ 
ceeded. Even in the case of immigrants arriving 
in American ports from Europe, the failures to 
prevent the importation of cholera by rigid quaran¬ 
tine at the port of arrival have been conspicuous. 
In infected neighbourhoods in Manila 6 to 7 per 
cent, of healthy individuals were found to be 
“carriers ” of cholera bacilli in. their intestinal 
contents, and when we note that these bacilli may 
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be harboured for as long- as sixty-nine days it is 
easy to understand how quarantines may be 
passed and apparently inexplicable outbreaks may 
occur. 

The question arises as to whether in practical 
administration it is possible to examine the rectal 
contents of all immigrants before allowing them 
to proceed to their destination. This has been 
done partially both in Egyptian and in American 
administration, and on a small scale this applica¬ 
tion of Koch’s discovery in 1883 of the comma- 
bacillus of cholera is practicable. On a large scale 
it fails, for reasons which need not be amplified 
here. 

In actual fact the wisdom of the English system 
of trusting to medical inspection and detention of 
actual patients and suspected patients at the port 
of entry, and of trusting still more to the local 
sanitary machinery in each division of the country, 
has been justified by long experience. Quarantine 
is an elaborate system of leakiness, as has been 
shown by the experience of all invaded countries. 
In 1831 every country in Europe was invaded by 
cholera despite all efforts to keep it Out. In 1849, 
1853, and 1865-66 this experience Was repeated 
in England, though on these occasions no attempt 
hermetically to seal the ports was made. 

It took Simon and his colleagues in the Privy 
Council, the Board of ■ Health, and the Local 
Government Board, the successive central health 
authorities of Engiand, twenty-hve years to make 
ahy impression oh other countries in favour of the 
abolition of the futile and oppressive measures of 
quarantine, and the substitution of medical inspec¬ 
tion for detention, followed by local supervision; 
but these principles have now become generally 
adopted in settled countries with adequate sanitary 
administration, and it has become recognised that 
tmst in quarantine gives a false security, and, 
furthermore, delays the adoption of the internal 
measures of general sanitary administration both 
as personnel and water supplies, on which re¬ 
liance must chiefly be placed. 

Itere need be no fear of a serious outbreak of 
cholera in this country, even if occasional cases 
of the disease evade the meshes of medical in¬ 
spection and supervision. Such exceptional cases 
might by personal infection or by Infecting articles 
of food even produce small local outbreaks; but 
this is unlikely, and if it should occur public 
health administration in every part of this country 
is equal to the task of suppressing an outbreak, 
whether of cholera, or typhus, or small-pox* 
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The Human Factor. 

An Introduction to the Psychological Problems 0} 
Industry . By F. Watts. Pp. 240. (London: 
George Allen and Unwin, Ltd., 1921.) 12s. 6d. 
net. 

HE fact that our industrial system has a 
human, as well as a material, side has been 
brought prominently into view in recent times, 
and it is beginning to be recognised clearly that 
no perfect or satisfactory industrial system can 
be attained along the road of purely material pro¬ 
gress. Hence industrialists all over the world 
who have hitherto had their eyes turned wholly 
on physical science as the main source from which 
contributions to industrial progress were to be 
expected are now turning their eye t s towards the 
sister science of psychology so long neglected and 
misunderstood. Fortunately, the latter science 
has, within the last generation, been developed in 
a direction and to a point which make it possible 
for the psychologist to meet—at least partially— 
the claims thus coming upon him from a new 
quarter. Psychology, no longer the science which 
confines its study to mental process in the indi¬ 
vidual mind, but the science which studies the 
behaviour of all giving organisms, is now fully 
conscious of Its practical significance and of its 
duty to the worker in every sphere of activity. 

This changed outlook, both in industry and in 
psychology, i& exemplified by the work of the 
scientific-management engineers, on the one hand* 
and the number of recent books on industrial 
psychology written by professed psychologists on 
the other. Miinsterberg, Swift, Hollingworth, 
Myers, Muscio, and others have already produced 
a fairly extensive literature in this new field. The 
latest book of this kind, and one of the most 
interesting and suggestive, is Mr. Frank WattsVj 
“Introduction to the Psychological Problems of 
Industry.” While generally similar to the other| 
existing books on the same subject, Mr. Watts’s 
work has also certain important characteristics 
its own which are worthy of something more than! 
mere passing notice. 

The chapter headings Indicate the line pf| 
thought pursued—“The Psychological Point of 5 
View in Industry,” “Industrial Fatigue and J 
efficiency,” “Vocational Selection,” “ Industriatfij 
Unrest,” and so on. It will be noted that tbjl| 
author by no means confines himself to the vari¬ 
ous problems of the factory which can be 
experimentally studied by the methods of the 
perimental laboratory. In fact this, the chief part 
of most other works on the same subject, WM 
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relatively minor part of the book before us. Voca¬ 
tional selection, for example, is treated very 
briefly and, on the whole, rather slightingly. This 
is really the only serious blemish on a valuable 
piece ot work, a blemish which is scarcely re¬ 
moved by a promise in a footnote to deal with 
the subject of vocational selection in another book 
to be published shortly. This defect is, however, 
in our opinion, compensated by the very interest¬ 
ing discussion from a psychological point of view 
of some of the larger and more pressing problems 
of labour, beginning with chap. v. on “ Scientific 
Management and Labour/' and continued in 
chap. vi. on “Industrial Unrest/' the most im¬ 
portant chapter in the book. 

Mr. Watts has made a serious and, on the 
whole, very successful attempt to apply the newer 
psychology of human tendencies and emotions— 
the psychology of McDougall, Trotter, Freud, and 
Jung—to the conditions and problems of industrial 
life. The attempt is all the more deserving of 
attention because it is the most elaborate attempt 
that has hitherto been made, in this country at 
least, though Myers, Muscio, and Tead have all | 
made pioneer journeys into this field. The use 
made of the Freudian psychology to interpret the 
phenomena of social unrest is particularly notice¬ 
able. The analogy between the individual and 
society is a very old one, but this is the first 
attempt we have come across to work out the 
analogy in any detail m the sphere of psycho¬ 
pathology. It need scarcely be said that due 
caution must be exercised in such an undertaking, 
and that the analogy easily breaks down if it is 
pressed. Nevertheless, Mr. Watts must be con¬ 
gratulated on the skilful manner in which he has 
carried out a difficult task, and the very important 
and suggestive results to which he has been led. 

Early in the book the author points out that 
there been, and is still, a good deal of scep¬ 
ticism about the practical possibilities of psycho- 
* logy, more especially, perhaps, in the sphere of 
industry. In his opinion this scepticism is due 
largely to the fact that the psychologist has been 
“too frequently unwilling to quit the enclosures 
of a narrow specialism, and adventure into the 
fields of public controversy, there to pass judg¬ 
ment in his own way on current tendencies in art, 
religion, industry, and politics." This aloofness 
from the concerns of practical life can no longer 
be charged against the psychologist! All kinds 
of significant developments are taking place at 
the present time in every direction of practical 
activity, pointing to a growing appreciation of the 
practical significance of psychology; but surely 
the charge against the psychologist is an error. 
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The ps\ chologists of an earlier da\, m this as in 
other countries, ha\e been as ready to express 
their opinions on the questions of the dav as ha\e 
the representatives of the ph\sical sciences. The 
real reason for the scepticism is that the older 
psychologv was not capable of throwing any very 
clear or definite light on practical problems, and 
practical men are only now beginning to be con¬ 
vinced that the newer psychology is in a some¬ 
what different position. Books like that of Mr. 
Watts's will give a strong stimulus to the spread 
of this conviction. From this point of view it is 
of quite exceptional interest and importance. 

J. D. 


History of Science in Edinburgh. 

Edinburgh's Place in Scientific Progress . Prepared 
for the Edinburgh Meeting of the British Asso¬ 
ciation by the Local Editorial Committee. Pp. 
xvi + 263. (Edinburgh and London : W. and R. 
Chambers, Ltd., 1921.) 6s. net. 

HE British Association handbook which has 
been prepared by the Local Editorial Com¬ 
mittee differs entirely in scope from what has 
usually been offered to the members of the Asso¬ 
ciation. With the present high cost of printing it 
was early decided that it was practically impos¬ 
sible to give anything like a satisfactory presenta¬ 
tion of the city as regards its history, its public 
services, its educational, industrial, and com¬ 
mercial life, and its general plan and architecture, 
as well as the customary details of the botany, 
natural history, and geology of the surrounding 
region. Such a glorified guide-book seemed 
scarcely called for in a city like Edinburgh, about 
which so much literature already exists. There 
is, how T ever, one aspect of Edinburgh life which, 
as a whole, has been neglected in the many books 
which have been written concerning the capital 
of Scotland, and this is the aspect which should 
appeal especially to members of an Association 
the aim of which is the advancement of science. 
It is briefly expressed by the title, “Edinburgh's 
Place in Scientific Progress." 

In this small volume of 263 pages we find a 
comprehensive epitome of what has been done by 
Edinburgh men and men trained in Edinburgh 
schools towards the advancement of science in all 
its recognised branches. No fewer than twenty- 
five authors have contributed to the work, each 
dealing with his or her appropriate section. Of 
these the majority are connected with the uni¬ 
versity, either as graduates or members of the 
teaching staff. A brief glance at the contents 
will suffice to show the nature of the book. 
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Section 1, on mathematics and natural philo¬ 
sophy, is by Dr. C. G. Eiiott, with subsections 
on astronomy by Prof. Sampson, actuarial 
science by Dr. A. E. Sprague, and meteorology 
by Mr. Andrew Watt. Here we find chronicled 
the important advances made by Napier, Gregory, 
Stirling, and Maclaurin in mathematics; by Leslie, 
Forbes, Balfour Stewart, Waterston, Tait, and 
Maxwell in experimental and mathematical 
physics; by Buchan in meteorology; by Dr. T. B. 
Sprague in actuarial science; and by Henderson 
in astronomy. In section 2 Dr. Dobbin treats of 
pure chemistry; Principal Laurie of industrial 
chemistry; and Mr. Steuart of the shale oil in¬ 
dustry. Black, Rutherford, and Hope receive 
particular notice; the share the industrial chemists 
of Edinburgh took, and still take, in the produc¬ 
tion of certain important drugs is duly chronicled, 
and also the remarkable work of James Young in 
Initiating the manufacture of paraffin. Section 3 
is devoted to geology, and Messrs. E. B. Bailey 
and D. Tait, of the Scottish Geological Survey, 
tell the story of the pioneer work of Hutton, and 
bring down the record of the work done by Hugh 
Millar, Maclaren, Traquair, and the Geikies to 
quite recent days, when botanists and geologists 
mutually rejoice in the revelations of the fossils 
of the Rhynie chert. 

In section 4, on engineering, Prof. Hudson 
Beare recounts Symington’s early attempts to 
propel ships with steam power; tells of Nasmyth, 
of steam-hammer fame; and shows forth the 
labours of Robert Stevenson and his descendants 
in designing and building lighthouses and im¬ 
proving lighthouse illumination. 

Section 5, zoology, is from the pen of Dr. 
James Ritchie, who brings out (what is further 
established by the later articles on botany, geo¬ 
graphy, and medicine) how greatly the study of 
natural history was fostered by the teachers and 
students In Edinburgh’s medical schools. The 
most conspicuous names among these are Edward 
Forbes, Allman, Wyville Thomson, and Charles 
Darwin, who spent two years studying natural 
science at Edinburgh. Although largely a branch 
of zoology, oceanography is treated as a separate 
section, and in It Prof. Herdman (himself an 
Edinburgh graduate) traces the succession of 
oceanographical developments in Edinburgh 
through the life labours of Edward Forbes, 
M yville Thomson, and John Murray, bringing the 
story down to W. S. Bruce’s Scotia expedition 
and Murray’s last voyage in the Michael Sars. 
Section 7, botany, is by Mr, W. W. Smith, of 
the Royal Botanic Gardens. It is interesting to 
note that the first chair of medicine in the uni- 
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versity was the chair of botany and medicine, 
and that the founding of this chair followed the 
institution of the “Medicine Garden,” which ulti¬ 
mately developed into the Royal Botanic Garden. 
Of the many mentioned in connection with Edin¬ 
burgh, the most conspicuous are Hope, Arnott, 
Hooker, Graham, Balfour, Robert Brown, and 
Dickson. A brief subsection on forestry, by Sir 
John Stirling-Maxwell, emphasises the strong lead 
taken by Edinburgh in the promotion of forestry 
as a science. 

In section 8, on agriculture, Mr. J. A. S. 
Watson records the invention of the threshing 
machine by Meikle, of East Lothian, and the 
important w^ork done by Shireff in the improve¬ 
ment of cereals. The Edinburgh chair of agri¬ 
culture, founded in 1790, seems to have been 
the earliest in any country. Mr. G. G. Chisholm, 
in the article, “Geography,” section 9, begins by 
giving an impressive list of travellers and ex¬ 
plorers who, born or trained in Edinburgh, have 
notably extended geographical knowledge. A 
brief history is also given of the two well-known 
cartographical firms which have brought fame to 
the city. Section 10 deals with anthropology 
under the two headings of “Archaeology,” by Mr. 
J. H. Cunningham, of the Society of Antiquaries 
of Scotland, and “Physical Anthropology,” by 
Prof. Robinson. The systematic excavation of 
ancient sites is now the great feature of archaeo¬ 
logical research, and the very recent discoveries 
at Traprain Law have excited great interest. On 
the other hand, the remarkable collection of skulls 
and skeletons now in possession of the university 
anatomical department has been only partially dis¬ 
cussed by Turner, Cunningham, and others. 

Section 11, on medicine and surgery, constitutes 
the largest of all the sections, and is the work of 
three authors, Dr. J. D. Comrie and Prof. Ritchie, 
treating of the Edinburgh Medical School, and 
Dr. Alexander Miles, who treats of surgery. The 
chairs of botany, natural history, and chemistry 
were all originally chairs in the medical faculty of 
the university, a fact which explains the valuable 
work done in pure science by leading Edinburgh 
physicians and others trained in the medical 
school; and the same keenness w T as shown down 
the centuries in the scientific study of anatomy, 
physiology, materia medica , and other branches 
of medical and surgical knowledge. The uni¬ 
versity professors and the teachers in the extra¬ 
mural school alike brought renown to their city 
as a great centre of medical training. Monro 
secundus, Charles Bell, Benjamin Bell, Sharpey, 
Goodsir, Christison, James Young Simpson, and 
Lister are a few. of the many whose names are 
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familiar to the student of medicine. In a brief 
article on dentistry Dr. William Guy pointedly 
refers to the anatomist Goodsir for his early work 
on the development of the teeth. 

Section 13, on political economy, is contributed 
by Prof. Nicholson, who leads up through the 
labours of Adam Smith's predecessors to Adam 
Smith himself, the great economic genius of all 
time, and then discusses the work of later econ¬ 
omists, such as Macpherson and M‘Culloch. Dr. 
Drever supplies the articles on psychology and 
education, sections 14 and 15 respectively, in 
which David Hume, Dugald Stewart, the brothers 
Combe, Laurie, and Melville Bell find their appro¬ 
priate places. Finally, in section 16, Miss Nora 
Milnes describes the social aspects of Sir Robert 
Philip's anti-tuberculosis dispensary movement 
and the important part played by Edinburgh 
authorities in child welfare schemes. 

The whole record of scientific work as presented 
in these contributions to “Edinburgh’s Place in 
Scientific Progress ” is one of which any city 
may well be proud. The work done in Edinburgh 
and by Edinburgh men does not stand alone, but 
is closely linked with the labours of men of science 
in other lands, and it is one of the merits of the 
book that these international relations are skilfully 
touched upon by the several writers. 

The book is illustrated by portraits of Napier, 
Black, Hutton, Nasmyth, Edward Forbes, 
Simpson, Lister, Adam Smith, and David Hume. 
Intended originally as a handbook for the 
members of the British Association meeting in 
Edinburgh, it is being published for general circu¬ 
lation by Messrs. W. and R. Chambers at the 
price of 6 s. net. 


An Electronic Theory of Valency, 

The Electronic Conception of Valence and the 
Constitution of Benzene . By Prof. H. Shipley 
Fry. (Monographs on Inorganic and Physical 
Chemistry.) Pp. xviii-f-300. (London: Long¬ 
mans, Green, and Co., 1921.) 165. net. 

ROF. FRY bases his conception of valency 
on Sir J. J. Thomson’s interpretation of the 
bond (without reference to the nature of chemical 
affinity or to the structure of the atom) as a unit 
Faraday tube. Such a bond Is produced by the 
transference of an electron from one atom to 
another. Furthermore, each atom can both lose 
and gain electrons, or, In other words, can func¬ 
tion as possessing positive and negative valency. 
Thus a univalent hydrogen atom may function in 

- 4 - — 

two ways, as H or H; a bivalent oxygen atom in 
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+ + -i-- 

three ways, O, O, O; a tervalent atom in four 
ways; and a quadrivalent atom, such as carbon, 
in five ways. 

On this simple foundation an elaborate system 
of valency has been built up. It follows from 
the above assumption that by the combination of 
two substances X and Y two compounds may be 

4 - - — -i- 

formed—namely, X—Y and X—Y. These are 
called electronic isomers, or electromers, and may 
form an equilibrium mixture. How are they dis¬ 
tinguished? The author suggests that if water 
4* — 

is composed of H—OH (though there appears to 

_ -j. 

be no reason why it should not be H—OH) a 
negative atom or group will attach itself to 

hydrogen, and a positive atom or group to OH. 

In this way the valency of atoms and groups 
is determined. 

Passing on to part 2 of the work, which deals 
with aromatic compounds, the electronic formula 
for benzene is represented as follows :— 

H” 

C + 

Hq n CH 

HC^^CH 

C“ 

H + 

Upon this formula the various reactions of 
benzene, its physical and chemical properties, as 
well as those of its homologues and congeners, 
are based. 

It would take up too much space to discuss 
part 2 in detail, and one or two examples must 
suffice. It is clear that w r here substitution takes 
place a negative atom or group wall replace a 
negative H atom. Here a difficulty appears to 
arise, for in the case of substitution by chlorine 

there are two competing atoms in the molecule 
4- - 

Cl. Cl. This is met by formulating two elec- 
— 4- 4 - 

tromers, C 6 H 5 C 1 and C 6 H 5 C 1 . The author 

assumes that Cl enters the nucleus. It follows, 

4- t - 

then, that Cl has to be satisfied with H, in which 

case it is to be presumed that the electromer of 
— + 

hydrogen chloride, HC 1 , is formed. Similarly 
with nitric acid, which may exist In equilibrium 
as 

ho.no 2 ^ho.no 2 . 

Here the author gives preference to the first 
formula, whereby N 0 2 replaces electropositive 
hydrogen in the nucleus. After making these vari¬ 
ous, though not very convincing, assumptions, 
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the author proceeds to discuss the action of nitric 
acid on chlorobenzene, and of chlorine on nitro¬ 
benzene. It is well known that in the first case 
a mixture of ortho- and para-derivatives results, 
whereas in the second case a meta-compound is 
formed. As negative chlorine is present in the 
nucleus, positive NOw will naturally replace posi¬ 
tive hydrogen, giving 



In the second case, where positive N 0 . 2 is already 

_ _j_ 

present in the nucleus, and is acted on by C 1 .C 1 , 

it is not Cl which is now, as it were, received into 

+ 

the family circle, but his brother, Cl, which there¬ 
fore enters the meta position. One becomes a 
little bewildered with the sudden volte-face 
exhibited by the differently charged atoms. 

The present writer has no wish to do any in¬ 
justice to Prof. Fry’s theory. There is no doubt 
that it contains a substantial germ of truth; it 
explains many facts of substitution, and is suffi¬ 
ciently elastic to undergo almost unlimited ex¬ 
tension provided all the postulates are accepted. 

J. B. C. 

Along the Snow-line of Peru. 

The Andes of Southern Peru: Geographical Re¬ 
connaissance along the Seventy-third Meridian . 
By Isaiah Bowman. First English edition. 
Pp. xi -l- 336. (New York : The American Geo¬ 
graphical Society of .New York; London: Con¬ 
stable and Co., Ltd., 1920.} 27s. 6d. net. 

HIS pleasantly written, highly interesting, 
and well-illustrated book by the director of 
the American Geographical Society is one of the 
results of the Yale Peruvian Expedition of 1911. 
Its theme was a reconnaissance of the Andes along 
the 73rd meridian. The author was responsible for 
the making of a contour map. The north-to-south 
journey from the 12th to the 17th degree of south 
latitude cuts the Andes obliquely across from 
the tropical rubber-producing plains of the lower 
Urubamba, north-west of Cuzco, southwards over 
snow-covered passes to the desert coast of 
Camana. For weeks the party laboured across 
and along bleak, lava-covered country, without 
interruption, at the uncongenial elevation of be¬ 
tween 14,000 and 18,000 ft. 
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The second part of- the present volume deals 
with the physiography of the Western and Eastern 
Andes, the coastal terraces, geologic development, 
and glacial features, with many maps and pro¬ 
files. Other chapters— e.g., those on climatology 
and meteorological records—-are also necessarily 
severely technical, but the first part of the book 
is eminently readable, and instructive from a broad 
point of view. It is entitled “Human Geography/ 5 
and the author endeavours to show the effect of 
environment upon mankind in the widest sense. 
Witness the chapter entitled “The Geographic 
Basis of Revolutions and of Human Character in 
the Peruvian Andes. 55 Many of the points raised 
may appear obvious, others somewhat far-fetched 
or laboured, and yet they cause us to ponder, and 
in not a few instances the author makes good his 
claim by tracing cultural, political, and other con¬ 
ditions to their respective sources—very obvious 
when pointed out, but requiring a broad mind, 
open eyes, and travelled experience. 

“ It is pleasant to think that the tropical forest 
may be conquered. It is nonsense to say that 
man now conquers it in any comprehensive and 
permanent way. The tropics must be won by the 
strong hands of the lowlier classes which are ig¬ 
norant and careless of hygiene. We cannot sur¬ 
round every labourer’s cottage with expensive 
screens, oiled ditches, and well-kept lawns. . . . 
Travel in the desert is a conflict between heat 
and aridity, but travel in the tropical forest is a 
struggle against spaces, heat, and a superabun¬ 
dance of all but useless vegetation. 55 

The regional diagrams introduced are most 
instructive— e.g. Fig. 25 : 

“ When amplified by photographs of real 
conditions, such a diagram becomes a sort 
of generalised picture of a large group of geo¬ 
graphical facts. ... It w r ould be a real service to 
geography to draw up a set of, say, a dozen 
regional generalised diagrams for a whole con¬ 
tinent.” 

The expedition came across the loftiest 
habitation in the world. It was crossing at 
17,400 ft., and 300 ft. lower was the last outpost 
of the Indian shepherds, built of stone and 
thatched, sheltering a family of five, with three 
fat, rosy-cheeked children. Less than 100 ft. 
below were other huts, and flocks of alpaca and 
sheep. 

The snow-line is here at the surprisingly high 
level of between 17,200 and 17,600 ft. Potatoes, 
small and bitter, but edible, and a variety of maize 
grow up to 17,400 ft, where they endure repeated 
frosts. “Perhaps the Indians have arrived at 
results ahead of those by our professional experi¬ 
menters.” 
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Our Bookshelf, 

The Journal of the Institute of Metals. Vol. 25. 

No. 1. 1921. Edited by G. Shaw Scott. 

Pp. xiv + 522 + 27 plates. (London: The 

Institute of Metals, 1921.) 31 s. 6 d. net. 

The papers read before the spring meeting of 
the Institute and contained in the present volume 
include two contributions of outstanding im¬ 
portance. One of these, by Mr. Moore and his 
colleagues, describes observations on the season 
cracking of brass and other copper alloys. The 
authors have had an opportunity of dealing with 
an exceptionally large mass of material, and have 
come to the conclusion that chemical corrosion 
plays a prominent part in the initiation of season 
cracking. Their theoretical explanation assumes 
the existence of an amorphous film between the 
crystals. 

The second paper is by Prof. Carpenter and 
Miss Elam, and describes the process of recrystal¬ 
lisation of sheet aluminium on annealing, carrying 
much further the previous observations of the 
same authors. They have been able to show that 
the confused structures w T hich have been described 
as characteristic of cold-worked aluminium are 
the result of imperfect polishing and etching, and 
that* well-defined structures may be obtained even 
in severely strained metal. Dr. Haughton has 
continued his study of the copper-tin alloys and 
has defined the limits of the solid solutions at the 
tin end of the series, obtaining, however, some 
curious results in the variation of the electrical 
resistance with temperature. 

Prof. Edwards and Mr. Herbert describe ex¬ 
periments on the plastic behaviour of heated 
copper alloys, employing an impact indentation 
test. Messrs. Moore and Beckinsale have re¬ 
investigated the action of reducing gases on 
copper. Mr. P. H. Brace gives a general account 
of the metallurgy of calcium, about wffiich little 
is to be found in the literature. The abstracts of 
metallurgical papers are very numerous and full, 
so that the volume constitutes an indispensable 
work of reference on all matters concerning the 
non-ferrous metals. Mention should be made 
of the excellence of the illustrations. 

C. H. D. 

Freshwater Fishes and How to Identify Them. 

By Dr. S. C. Johnson and W. B. Johnson. 

Pp. 64. (London: The Epworth Press: 

J. Alfred Sharp, n.d.) is. 9 d. net. 

A book that is both cheap and easy to carry in 
the coat pocket has long been wanted by those 
who 'wish to identify our freshwater fishes. This 
little volume meets their needs. The descriptions 
are clear and accurate, and are concerned only 
with external features, -while the majority of the 
illustrations are in themselves sufficient for identi¬ 
fication without reference to the letterpress. The 
authors 5 ' style is not always above reproach; 
nor do we fathom the ’ meaning of “The 
sturgeon. is considered to be *a- link between 
true fishes and sharks, as it has gills? as 
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fishes have, and a breathing spiracle, as 
sharks have.” Is it that the authors do not 
regard sharks as “true fishes 55 ; and if not, why 
not? The usefulness of all books of this type 
depends largely upon the ease and speed with 
which the unknown catch can be run to earth and 
identified; and we have yet to learn that there 
is anything better for this purpose than a di¬ 
chotomous “key.” We miss any such key in 
these pages, and would therefore urge the authors 
to endeavour in any subsequent edition to intro¬ 
duce a “ key ” which can be applied rapidly in 
the field. It would also improve the book if 
dimensions were consistently introduced into the 
description of each species : we are told that the 
gudgeon is usually 5 or 6 in. long when full 
grown; the “ record ” chub, however, weighed 
7 lb. 4 oz., but no hint of length is given; of the 
barbel we are given neither the weight nor the 
length—and so on all through. Nevertheless the 
book will be welcome to many, and may easily be 
made so to more. O. H. L. 

Agricultural Economics . By Prof. J. E. Boyle. 
(Lippincott’s College T exts: Agriculture.) 
Pp. ix4-448. (Philadelphia, London, Chicago: 
J. B. Lippincott Co., 1921.} 12s. 6 d. net. 

Prof. Boyle's book covers a wide field and deals 
with a subject of increasing importance. It has 
long been a commonplace that agriculture is a 
business as well as a science, but only recently 
have the business principles been clearly enun¬ 
ciated and developed. The book is a useful con¬ 
tribution; the author’s position as professor of 
rural economy at Cornell University brings him 
in contact with the realities of the subject and 
saves the work from the danger of becoming 
commonplace. The author has a good deal to say 
about the chaos that sometimes seems to reign 
supreme in agriculture, but we are not sure that 
it really is as. bad as it appears; prior to the war 
the world’s supply was on the whole approxi¬ 
mately equal to the demand, and no great “carry¬ 
over” was necessary, nor was there a marked 
deficit. He is on safe ground, however, in insist¬ 
ing on the need for the full co-ordination of pro¬ 
duction and consumption, and his discussion of 
the factors concerned in successful business man¬ 
agement is both interesting and suggestive. 

The Child's Path to Freedom. By Norman 
MacMunn. A second edition, entirely re¬ 
written, of .4 Path to Freedom in the School, 
dealing with six further years of educational 
experiment. Pp. 163. (London : G. Bell and 
Sons, Ltd., 1921.) as. 6 d. net. 

This stimulating and original book deserves to 
be studied carefully by every educator, for it 
illustrates well the value of the application of 
modern psychology to the problems of mental 
development. There is much in it which will be 
actively criticised, but it is _ well to have educa¬ 
tional orthodoxy challenged to‘ defend itself or to 
modify its procedure, as is done, in the pages of 
this little volume. 
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Letters to the Editor. 

[The Editor does not hold himself responsible for opinions ex¬ 
pressed by Ins correspondents. Neither can he undertake to 
return, or to correspond with the writers of, rejected manu¬ 
scripts intended for this or any other part of Nature. 
No notice is taken of anonymous communications.'] 

Uniform Motion in the /Ether. 

I should like to say a few words relative to Dr. 
Jeffrey s’s comments on my letter on the above sub¬ 
ject in Nature of August n, p. 746, 

Poincare asserted that optical phenomena were, in 
his opinion, rigorously independent of^ any motion 
other than the relative motion of the bodies concerned, 
and this is, I believe, a cardinal tenet of relativity. 
In my judgment, the case of the moving mirror shows 
such rigorous independence to be logically impossible, 
but I do not quite gather whether Dr. Jeffreys accepts 
or rejects that point of view. 

Allowing for the FitzGerald contraction, and also 
for the aberration, there will be, for an observer on 
the earth, a general apparent equality of the angles 
in question only when the motion of the earth is 
in the plane of the mirror. (I was guilty of a slip 
here, but so, I think, was Dr. Jeffreys, since, even 
disregarding the aberration, a motion of the earth 
normal to the mirror could scarcely allow of the 
same standard of angular equality for both earth and 
mirror, the motion of the latter in this case not being 
normal to its own plane.) Clearly, the existence of 
such equality determined by and determining one 
specific direction, is an optical phenomenon which 
depends on the absolute motion of the earth, not 
merely on the relative motions of earth and mirror; 
and if this be admitted it appears- to me that the 
whole structure of relativity falls to the ground, in 
so far at least as it may not be able to dispense with 
logic. 

As to other points, I believe that if Dr. Jeffreys 
will consider more closely the manner in which a dis¬ 
tortion of the apparatus by the FitzGerald contrac¬ 
tion would introduce discrepancies into stellar 
measurements, he will see that these discrepancies, if 
discriminable, would reveal, not the relative motion 
of stars and earth, but the absolute motion of the 
latter; and a comparison of this with the ordinary 
estimation of the earth’s motion relative to the stars 
would show whether the whole material universe had 
a drift in space. Again, I do not find it possible to 
agree with Dr. Jeffreys that the Michelson-Morley 
experiment conducted through water would be of little 
interest. Indeed, it seems to me that this might con¬ 
stitute a crucial test of the whole theory. Supposing 
Fizeau’s law for the light velocity in moving water to 
be of general application, I believe I am correct in 
saying that the change of length that must be suffered 
by the apparatus in the direction of the earth’s 
motion, if the result of the experiment in water 
moving with the earth is to be negative, should be 
in the proportion 


instead of 


as in the FitzGerald contraction, v being the velocity 
of light in ^ water at rest in the asther and u being 
small. This would represent only about one-half of 
the latter contraction, and the test should therefore 
be decisive under the suppositions made. It is true 
that I have not allowed for the effect of the FitzGerald 
contraction upon Fizeau’s law, but I do not know 
that there is general agreement as to the'method of 
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estimating this effect, and it seems very, improbable 
that the result would be a complete elimination of v 
from the expression giving the contraction. 

E. H. Synge. 

Dublin, August 15. 


If we refer several events to the same system of 
position and time co-ordinates, and then consider the 
same events referred to another system, the position 
co-ordinates and times in the two systems are con¬ 
nected by a set of algebraic relations, called the 
Loren tz-Ein stein transformation. The FitzGerald 
contraction refers only to a part of these relations 
between the co-ordinates; an argument that assumes 
it and omits to consider the other relations is not 
dealing with the principle of relativity. If the posi¬ 
tions and times in two systems of reference B and C 
are connected with those in another system A by 
such transformations, those in system C can be found 
in terms of those referred to B by algebra, and it is 
found that the relation between 3 B and C is another 
Lorentz-Einstein transformation, and involves no 
mention of A whatever. 

In Mr. Synge’s problem of the mirror, we may call 
the “aether ” system A, the earth system B, and the 
mirror system C. Even if there was a fundamental 
aether, his suggested experiment deals only with the 
relations between B and C, and, in consequence of 
the above theorem, can therefore be treated in terms 
of their relative motion alone. The “absolute” 
motion never enters into the question. It would 
enter, of course, if we tried to tackle the problem by 
referring everything to system A, but it would be 
found that the absolute motion eliminated itself when 
the angles of incidence and refraction were compared. 
Aberration does not affect the problem, for it increases 
or reduces both angles, equally. 

I see no reason to alter anything in my previous 
note. It is perfectly true that the theory of relativity 
makes certain positive predictions, and would have to 
be modified seriously if any of these were proved false 
by* experiment. But it is not true that it predicts 
anything that, involves the absolute motion of the 
earth in space. Nothing but experiment could refute 
it; its self-consistency is perfect. 

Harold Jeffreys. 


Relation of the Hydrogen-ion Concentration of the Soil 
to Plant Distribution. 

In a series of papers from 1916 onwards Wherry 
has studied the relation between soil reaction and 
plant distribution in the United States. He made 
use of colour tests with indicators for determining 
the hydrogen-ion concentration of the solution obtained 
by agitating soil taken near the plant with water. 
In this manner he showed that the distribution of a 
species may be limited in a very definite way by the 
soil reaction, in expressing which it is convenient to 
record the results in terms of the logarithm of the 
reciprocal of the hydrogen-ion concentration in grams 
per litre. This is denoted by the symbol pH, neu¬ 
trality is at p H7, centi-normal hydrochloric acid is at 
pH 2, and sea-water at about pHS. 

Wherry has given the limits for a number of 
American plants, and shown the soil reaction to be 
expected in various types of soil. A paper dealing 
with the subject has also appeared recently in 
Sweden, giving results obtained by O. Arrhenius, but 
this is not accessible here as yet. 

During the last year determinations of the pH 
values of soils have been carried out by the writer in 
India and the British Isles with the view of extending 
our knowledge of plant distribution. It has been 
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found that Java indigo can tolerate wide changes in 
reaction, growing in Bihar in soil at pHS-y and in 
Assam at pH$-4. It, however, does much better in 
the latter for various reasons. 

In the British Isles It has been found that the 
yellow stonecrop, Sedum acre, flourishes in soil from 
pHy to. 8 or over, w T hereas the white S, anglicum 
may be growing at from pH6-8 to 5*1, possibly 
slightly outside these limits. Plants which are by 
some regarded as typical species of limestone districts 
may be found elsewhere provided the soil reaction is 
suitable; thus Salvia verbenaca grows between pHy 
and 8, Crithmum maritimum around £H8, and Coch - 
learia danica from pHy-$ to 8, possibly over it, much 
the same range being occupied by Linaria cymbalaria ; 
for Centranihus ruber values from p Hy*4 to 8*8 have 
been obtained. The common gorse, Ulex europaeus 
is usually found on acid soil; in seven cases where it 
was observed growing in abundance the reaction was 
pH6'8 to 5*4, but one plant was found at p H8*i, one at 
8*2, and three or four at 8*6. In other cases the soil 
was probably alkaline, but was not tested. 

The sea pink, Armetia maritinia, may be found 
between pH.6‘8 and 8*2, but the typical sand-dune 
plants, Ammophila arenaria, Euphorbia Paralias , Sal- 
sola Kali, are found only in the neighbourhood of 

pm. 

Moorland plants, Erica tetralix, Anagallis tenella, 
Drosera rotundifolia, Jasione montana, etc., are com¬ 
monly found at pH$-$ to 5, or thereabout, but the 
limits are certainly wider. 

The accumulation of data of this tvpe^ is of neces¬ 
sity a slow process, but one cannot fail to be im¬ 
pressed by the fact that the presence or absence of a 
plant in a given locality stands in close relation to 
the hydrogen-ion concentration of the soil. Plants 
may survive, or even do well, in cultivation outside 
their normal limits, but in free competition with 
their neighbours the soil reaction is often the deciding 
factor—always, in fact, if the divergence from the 
normal pH value for the species is sufficiently great. 

Considerable changes in the soil reaction may toe 
met with in quite a short distance. Thus on crossing 
a road at Youghal, Co. Cork, one passes from a soil 
of about £H7*5, with Salvia verbenaca, and Ononis 
arvensis, to an acid soil, pH6-8 to 6*4, with gorse, and 
in the wet parts Iris pseudacorus and bog-cotton. 
This, in turn, passes into sandy pasture and sand 
dune, the latter giving about pH8. Again, near Caw- 
sand, In Cornwall, gorse is plentiful on the felsite soil 
at £H6*4 to 5*4, but absent from the adjacent, and 
similarly situated, soil of the Staddon Grits, which 
normally gives pHy to 7*8. 

It appears as If corresponding differences are shown 
by water-plants and fresh-water algae, the upland 
waters which are very slightly acid or almost neutral 
favouring the desmids. There is much room for 
further work along these lines. 

W. R. G. Atkins. 

August 30. 


14 Smoky ” Quartz, 

The deeply tinted varieties of quartz, such as 
“ smokv ” quartz and the yellow . or Madagascar 
variety, are generally transparent in the infra-red 
region of the spectrum to the same extent as clear 
rock-crystal, as may easily be demonstrated with the 
aid of a thermopile and galvanometer. I wish to 
suggest that a very simple physical explanation of this 
property may be offered. As has been emphasised in 
a paper bv Prof. R. J. Strutt (now Lord Rayleigh) 
in the Proceedings of the Royal Society for 1919, 
these varieties of quartz are really optically turbid 
media, the opacity arising from the scattering of the 
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radiations in their passage through the crystal by a 
cloud of small particles present as inclusions. Since 
scattering of this kind is effective In inverse propor¬ 
tion to the fourth power of the wave-length, it can 
easily be seen why the longer heat-waves can traverse 
the crystal without appreciable loss. Some photo¬ 
metric observations which I have made of the relative 
transparency of the yellow and colourless varieties in 
different parts of the spectrum support this explana¬ 
tion. 

In the paper just quoted Rayleigh has described 
the very beautiful and striking effects that ari^e 
owing to optical rotatory dispersion when a strong 
beam of polarised light Is sent through a block of 
smoky or yellow quartz in the direction of the optic 
axis; the track of the beam, as made visible by the 
scattering particles and observed in a transverse direc¬ 
tion, shows bright and dark bands if monochromatic 
light be used, and alternations of colour if the incident 
beam is of white light, the effect being due to the 
fact that the scattering particles themselves act as 
analysers of the light incident on them. I find that 
the phenomenon discovered by Lord Rayleigh can be 
very prettily shown in another way which Is also 
instructive. A thin, flat sheet of unpolarised white 
light may be sent through the crystal in a direction 
transverse to the optic axis, and the track of the beam 
observed in a direction parallel to the optic axis 
through a Nicol. In this case the scattering particles 
act as polarisers , and the scattered, light suffers 
rotatory dispersion of its plane of polarisation in 
traversing the quartz along the optic axis before 
reaching the observer’s eye. Hence the whole track 
of the beam as seen through the observing Nicol 
appears coloured, the tint fluctuating periodically with 
the thickness traversed as the block is moved to and 
fro in the line of sight or when the analysing Nicol 
is rotated. 

Rayleigh has shown in his paper that the track of 
a beam of light traversing a beam of transparent 
colourless quartz can be successfully photographed. 
I find that by using a concentrated beam of sunlight 
it is possible visually to detect the Tyndall blue cone 
even in this case. Its intensity, however, Is exceed¬ 
ingly small. C. V. Raman. 

22 Oxford Road, Putney, S.W.15, 

September 4. 


Brown Bast and the Rubber Plant. 

In Nature of June 16 (p. 499), in a paragraph 
which announces the discovery by the Botany Depart¬ 
ment of the Imperial College of Science and Tech¬ 
nology that “ ‘ brown bast ’ (the most serious disease of 
Hevea brasiliensis) Is essentially a question of phloem 
necrosis,” it is stated that Sanderson and Sutcliffe 
have shown that “burrs result from the Inclusion of 
areas of diseased laticiferous tissue in stone-cell 
4 pockets ’ formed by the activities of wound cam¬ 
biums.” 

It should be pointed out that the presence of latex 
vessels in the core of nodules (burrs) was first recorded 
by Bateson (Agric. Bulletin Fe'd. Malay States, August, 
1913, p. 24), and later corroborated by Richards and 
Sutcliffe (“Hevea brasiliensis A 1 1914, Malay -Penin¬ 
sula Agric. Assoc.), and by myself (Bulletin 28, Dept, 
of Agric., Ceylon, October, 1916, and Annals Roy. 
Bot. Gdn., Peradeniya, vol. 6, p. 257, 1917)./ 

Workers in Java have further confirmed this Inclu¬ 
sion of laticiferous tissue as regards the nodules wtoich 
follow brown bast, and the fact that nodules in the 
most general case result from the Inclusion of areas of 
diseased laticiferous tissue has been common know¬ 
ledge in the East for the last five years. That the 
f? formation of nodules after brown bast is a secondary 
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symptom has also been generally recognised. Nodule- 
formation, however, occurs in many cases other than 
those in which it is merely a secondary symptom of 
brown bast. 

The occurrence of diseased sieve-tubes in brown bast 
tissue, prior to the appearance of the disease in or ad¬ 
jacent to the latex vessels, has not been previously 
recorded, and if this is corroborated it may lead to 
further advance in our knowledge of this disease. 

The statement that the diseased laticiferous tissue is 
enclosed in “stone-cell pockets ” formed by the activi¬ 
ties of wound cambiums is at variance with the 
results obtained by workers in the East generally. 
Occasionally stone-cell groups, which are abundant in 
normal cortex, are fortuitously enclosed within the 
nodule cambium at the time of its inception. The 
nodule cambium by its subsequent division lays down 
. wood elements on the inside and cortical elements on 
the outside. It is a striking characteristic of cortex 
overlying old nodules, and presumably entirely derived 
from the nodule cambium, that stone-cells are com¬ 
pletely absent. G. Bryce, 

Asst. Botanist and Mycologist. 

Department of Agriculture, Peradeniya, Ceylon, 

July 21. 


Mr. Bryce is quite correct in his reference to the 
work of Bateson and others. In a brief note, how¬ 
ever, historical reference to the bibliography of 
u brown bast ” and related phenomena was not con¬ 
templated for a moment. The work of Sanderson and 
Sutcliffe was mentioned in consequence of the recent 
publication of their book on “Brown Bast.” With 
the Editor’s permission, it is proposed to deal further 
with the subject of this disease in a future issue of 
Nature. The Writer of the Note. 


The Nature of Vowel Sounds. 

If you will permit me to refer at this late date to 
Prof. Scripture’s articles in Nature of January 13 
and 20 last on the nature of vowel sounds, I should 
like to emphasise the great service that the, writer 
has done in pointing out that the ordinary methods of 
harmonic analysis are not necessarily adequate for the 
determination of the composition of a given tone, and, 
may, indeed, give quite a false representation of the 
facts, because the sound may have inharmonic com¬ 
ponents. At the same time, it is doubtful whether his 
note in Nature of March 3 (p, 12) in reply to another 
correspondent, interpreting some of Prof. Miller’s 
results in this field, are justifiable. Prof. Miller’s 
curves are evidently harmonic, from the fact that they 
repeat themselves very faithfully at regular intervals 
and establish without much doubt that vowel sounds 
(and some others) at least can fee so produced that they 
aye susceptible of harmonic analysis, whether they are 
always of such nature or not. The fact that Prof. 
Scripture finds the quality of the voice constantly 
changing in speech is not a matter of surprise, any 
more than that the human face and form rarely 
remain exactly the same for two seconds at a time 
in waking hours; it need not preclude us, however,' 
from seeking to maintain a given quality for a time 
for purposes of analysis and record, any more than 
the latter fact prevents us from sitting for portraits. 

There is, however, a point in the first article that is 
open to distinct criticism. The author says (p. 633) :— 
“In the analyses of vowel waves the fundamental is 
indicated as weak, or often almost lacking. . . . We 
‘ all know that this is the strongest tone of all.” It 
takes all the point out of scientific research if we are 
going to discard its plain results for what “we all 
know,” especially if the fact of “ knowledge 55 stands' 
on such weak grounds as does the one here, referred 
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to. All that we are justified in saying is that , a com¬ 
plex note is by common judgment considered as 
having the pitch of its fundamental; this may 
happen in cases in which the fundamental is 
known to be weaker than the upper partial or 
partials—a fact for which we have the authority 
of Ohm, Helmholtz, and the late Lord Rayleigh 
(“Theory of Sound,” vol. i, sec. 26). When 
Prof. Scripture states that fundamentals ^are “not 
of the nature of sine vibrations,” he deprives us of 
any rational definition of the term; we could build 
up his type of fundamental vibration from a number’ 
of sine vibrations of shorter period, and thus produce 
a sound of low pitch from a number of high-pitched 
Ones. 

What I believe to be the true interpretation of Prof. 
Scripture’s results and those of others in this field— 
in fact, the inescapable conclusion—is that the funda¬ 
mental is, indeed, extremely weak in many of the tones 
produced by the voice and other musical instruments, 
and that it is further masked in the records by the 
comparative lack of sensitiveness of the ordinary 
recording apparatus in the lower ranges. We must 
then also conclude that there is something in the 
physiology or psychology of hearing, or in both com¬ 
bined, whereby the lowest component of a complex 
tone, the fundamental, • fixes for the hearer the pitch 
of the whole tone, while the presence or absence of 
certain upper partials and their relative strength deter¬ 
mines its quality. 

The glottal puff theory is not inconsistent with the 
harmonic theory. Helmholtz accepted it and stated it 
very clearly, as seen in the following extract from 
his “ Tonempfindungen ” (Ellis’s translation, p. 103): 
—■“ In order to understand the composition of vowel 
tones we must, in the first place, bear in mind that 
the source of their sound lies in the vocal chords, 
and that when the voice is heard these chords act as 
membranous tongues, and, like all tongues, produce 
a series of decidedly discontinuous and sharply 
separated pulses of air ( Luftstosse ), which, on being 
represented as a sum of simple vibrations, must, con¬ 
sist of a very large number of them, and hence be 
received by the ear as a very long series of partials 
belonging to a compound musical tone.” There 
remains to be applied a positive test, which, as Prof. 
Scripture points out, should not be dependent on the 
harmonic analysis of curves to determine whether or 
not Helmholtz was right in concluding that the 
partials of the voice tones are harmonic. 

With reference to another point in the articles, it 
seems to me to be no more justifiable to say that the 
difference between the voice of a Caruso and that of 
a costermonger lies solely in the vocal chords than it 
would be to say that the tone of a reed instrument 
depends only on the reed, without reference to the 
size, shape, material, etc., of the rest of the instru¬ 
ment, e.g, that the difference between a bassoon and 
an oboe is only a difference of reeds. 

Preston Edwards. 

Clark University, Worcester, Mass., July 11. 


The first essential point of the interesting com¬ 
munication of Mr. Preston Edwards lies in the ques¬ 
tion of the weakness of the fundamental in the tone 
of a vowel. This tone is that of the larynx, or the 
voice tone. To the ear this is always the pre¬ 
dominating tone. We may not be able to distinguish 
what vowel a singer is producing, but if we can 
hear him at all we hear the tone he is singing—that' 
is, the tone from his larynx. When a larynx from 
, a freshly .killed animal is subjected to a blast of air 
and the vocal chords are brought together,, a' strong 
’ tone is produced. 
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Mr. Preston Edwards makes the hypothesis that a I 
weak larynx tone arouses a complex of resonance ! 
tones in the vocal cavities, and that these are then ! 
heard with a strong lower tone corresponding to the 
larynx tone. We can sing all the vowels with a single 
strong larynx tone; that all the varied resonance 
tones should coincide in producing this single strong 
larynx tone is quite beyond imagination. It is 
scarcely necessary to follow this thought out; the fact 
remains that the larynx tone is by far the strongest 
tone in the vowel, both physically and for the ear. 

A comparison of vowels with tones from reed in¬ 
struments is inadmissible. The resonating cavities 
in the latter have hard walls and can force their 
periods on the reeds, whereas the vocal cavities have 
soft walls and cannot do so. 

Helmholtz’s theory of the vowels rests on three 
assumptions :—(i) The vibrations from the larynx are 
of the form of a simple sinusoid or of the sum of a har¬ 
monic series of simple sinusoids. (2) The vocal cavities 
act like resonators with hard walls. (3) The larynx tone 
is maintained at constant pitch. This is the condi¬ 
tion exemplified in Helmholtz’s vowel apparatus, in 
which tuning-forks (representing the larynx tone) are 
maintained electrically in vibration before brass 
resonators (representing the vocal cavities). Such 
resonators can respond only to harmonics of the fork 
tone. If the three suppositions are true, the harmonic 
theory necessarily follows. 

In an interesting apparatus devised by Dr. H. 
Hartridge a series of weights is hung by threads 
of different lengths from a bar that can be set in 
sinusoid vibration. When the bar is started all the 
pendulums begin to swing, but after a few vibrations 
all become still except the one that corresponds to a 
harmonic of the period of the bar. It takes, there¬ 
fore, several vibrations before the period of the bar 
is forced on the appropriate pendulum, and the others 
are forced to become still. Remembering the first 
fact—that a single movement of the bar starts all 
the pendulums—let us now drop the third supposition 
above and conform to the truth that the voice tone 
is never of a constant pitch for a single instant. In 
speech it changes so rapidly up and down that two 
successive vibrations are rarely of the same pitch. 
Each single vibration must start all the pendulums— 
that is, all the tones of the resonators—and there is 
no possibility that the tone of the voice can force 
itself on the resonators. Even retaining the first two 
suppositions, we are forced to conclude that any har¬ 
monic adjustment of the vocal resonators to the voice 
tone is impossible, because it takes at least two like 
periods of the voice tone to force its frequency on a 
resonator, whereas in actual speech the voice tone 
does not have two like periods in succession. The 
Helmholtz theory is thus impossible, because the third 
supposition is contrary to fact. 

Let us now examine the effect of retaining the first 
and third suppositions while modifying the second 
to fit the facts. The resonators have soft walls, 
and any vibration aroused In them will die away 
rapidly. Even if the laryngeal vibration were of the 
sinusoid form, the resonance vibration aroused by one 
positive (or negative) phase would die away before 
the corresponding phase occurs again. To a simple 
sinusoid or a tuning-fork tone there is at the best 
only a weak response. With more complicated sinu¬ 
soids or sharper tones there may be rapidly repeated 
overtones that evoke some response. The result is 
utterly different from the loud responses evoked by 
forks "held in front of resonators w-ith hard walls. 

The moment we give up the first assumption and 
accept the fact that the tone from the larynx consists 
of a series of sharp blows, and not of continuous 
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vibrations, all possibility of the harmonic hypothesis 
vanishes. A sharp blow can arouse only the free 
vibration of the cavity, whether hard or soft. The 
tones aroused are those of the cavities themselves. 
Their periods have no relation to the period of the 
blow, simply because the blow itself has no period. 
Even in a cavity with hard walls the aroused vibra¬ 
tion dies away so quickly that the blow would have 
to be repeated rapidly in order to catch any of the 
dying motion. 

As explained in my account In Nature (January 13 
and 20, pp. 632 and 664), every one of the three 
assumptions is contrary to fact. If Helmholtz had 
had the data we possess to-day the Helmholtz theory 
of the vowels would assert that the cavity tones may 
bear any relation to the larynx tone. The whole 
thing follows so easily and naturally from the facts 
that he would have drawn the unavoidable conclusion, 
and not have become involved in the difficulties and 
Impossibilities caused by asserting that this relation 
must be harmonic. 

Of course, this has nothing to do with the Fourier 
analysis. This method gives us a plot of what har¬ 
monics might be used to reconstruct a curve. The 
profile of a face can be resolved into a series of har¬ 
monics. The blunder occurs when someone supposes 
that this mathematical analysis proves anything 
physical. The analysis of the profile does not prove 
that the face was constituted of harmonics. As ex¬ 
plained in my first article, the harmonic plot of a vowel 
wave represents a mathematical formula. As soon 
as we attempt to give a physical Interpretation to this 
formula we are forced to reject the harmonic theory 
and to assert that the vowel tones may bear any 
relation whatever to the fundamental. The Fourier 
analysis still remains the only way of analysing vowel 
curves, and its results prove the independent theory of 
the vowel tones. E. W. Scripture. 


The Generation of Heath-fires, 

Is Mr. Martin (Nature, August 25, p. 811) certain 
that the fire seen by him had not spread through the 
peat from a neighbouring area recently ablaze? That 
such subterranean combustion may persist for many 
days and spread a long distance is common know¬ 
ledge. 

Experience shows that the surest way of prevent¬ 
ing fires is to cut away the heather; whereas, on Mr. 
Martin’s hypothesis, by exposing the loose soil to 
the direct rays of the sun this procedure should add. 
a new risk. Henry Bury. 

Mayfield House, Farnham, Surrey, August 26. 


Life and Mind, 

During the past six months Nature has published' 
many articles and reviews about life and mind, but 
there has been no clear and precise definition of these 
two terms; so permit me to submit for the serious 
consideration of your scientific readers a brief state¬ 
ment of what appears to be the true position of 
affairs :— 

(1) We depend only upon evidence of what is called 
“matter ” and its various states. 

(2) Life is a state of certain kinds of matter when 
physical conditions are favourable. 

(3) Mind ^ is the state of some portion of a living 
organism—in man the cerebral cortex, where 
thousands of nerve-endings are concentrated. 

This is no attempt to explain the how and why ; 
but can the facts, if facts they be, be expressed more 
simply or concisely and with greater precision? The 
question may appear trivial^ but it has an important 
bearing on other subjects which are alluded to from 
time to time in Nature. Sesamy. 
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The Stream of Life . 1 

By Prof. Arthur Dendy, F.R.S. 


A LL typical organisms—animal or vegetable— 
are composed of cells; minute nucleated 
masses of protoplasm, existing either singly or 
in many-celled aggregates. These cells are 
capable of reproducing themselves by a process 
of division, and each of the higher organisms, 
with certain negligible exceptions, starts its life in 
the condition of a single cell which we call an 
egg or ovum, or, to use a more general term, 
a germ-cell. 

Whatever may have happened in the far-distant 
past, at the present day, so far as we can see, 
every living thing is the product of some pre¬ 
existing living thing, the relation of parent and 
child holds good throughout the whole organic 
world, and when we come to analyse this relation¬ 
ship from the biological point of view we find that 
it is always essentially based upon cell-division. 
Leaving out of account, as we may legitimately do 
for our present purposes, the stages of proto¬ 
plasmic evolution that precede the appearance of 
the nucleated cell, we may say that the cell is the 
unit of organic structure, that all organisms are 
built up of such units in somewhat the same way 
as a house is built up of bricks, except that the 
process of building in the living organism is one 
of cell-growth and cell-multiplication, while the 
bricks of a house are brought together and com¬ 
bined into a building by some external agency. 
This fundamental conception of organic growth 
leads to the still more fundamental conception of 
living matter as a continuous stream of proto¬ 
plasm, starting with the first appearance of life 
on the earth and continuing to the present day 
with undiminished vigour; but it is a stream 
which in the process of time constantly branches 
out in new directions, giving rise ever to more 
complex and more diversified types of plants and 
animals. It is the stream of life. To make use 
of a more familiar metaphor, the whole organic 
world may be compared to a great tree, the roots 
of which are dead and buried in the past, and 
the leaves and flowers of which, individualised 
and endlessly diversified, are represented by the 
living plants and animals of to-day. 

Let us now examine a little more closely the 
means by which successive generations of 
organisms, parents and offspring, are linked 
together. We have to ask ourselves the question : 
Why do all except the simplest organisms repro¬ 
duce themselves by means of eggs, instead of 
simply dividing up into equivalent parts? In 
other words, why does every plant and animal 
of a new generation have to go back to the begin¬ 
ning and start its life as a single cell? We may 
approach this question by considering for a 
moment a once familiar domestic operation—the 
baking of bread. You have no doubt sometimes 

1 From a citizen*?* lecture delivered at Edinburgh on September 8 during 
the meeting of the British Association. ' 
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heard the expression “half-baked” applied to 
human beings, which shows that the analogy I 
propose to make use of is not altogether new. 
If we want to increase the number of our loaves 
it is no good simply cutting them in halves. We 
must go back to the dough and out of it fashion 
new loaves. The dough, properly prepared, con¬ 
tains all the ingredients necessary for bread¬ 
making and is capable of developing into loaves 
when subjected to the right treatment. When 
once it has developed into a loaf, however, it 
cannot be turned back again into dough. 

So it is also with the living organism. When 
once the protoplasm of the egg, or germ-plasm, as 
it is technically termed, has developed into the 
mature tissues and organs of the adult body, it 
cannot, usually at any rate, be turned back again 
into germ-plasm; it continues to live for a time, 
but the stress and strain of life gradually exhaust 
its vitality; for a time, tissues and organs may 
be renewed, but ultimately some essential part of 
the mechanism of the body is worn out beyond 
the possibility of repair, and the death of the 
entire organism inevitably follows. 

What provision, then, is made for the next 
generation—who mixes the next batch of dough? 
Here I am afraid our analogy breaks down, and 
it breaks down just because the germ-plasm, 
unlike the dough, is a living substance capable of 
increasing itself indefinitely by growth and multi¬ 
plication. What happens is typically this—a part 
of the original germ-plasm of each generation is 
set aside, taking no share in the development of 
the body, but remaining in the condition of com¬ 
paratively undifferentiated protoplasm, while con¬ 
tinuing to increase and subdivide into germ-cells. 
It thus appears that the old idea that the hen 
produces the egg is scarcely correct—it seems that 
the egg produces the hen and at the same time 
more eggs, which are accidentally, as it were, 
included in the body of the hen. The constant 
succession of germ-cells, each produced by division 
of a parent cell, constitutes the only really con¬ 
tinuous stream of living protoplasm. The bodies 
of individual plants and animals, developing from 
the germ-cells, may be compared to local and 
temporary overflows from the stream, which 
sooner or later dry up and disappear, or, in other 
words, die. This is Weismann’s well-known doc¬ 
trine of the “continuity of the germ-plasm,” and 
for our present purposes we may take it as sub¬ 
stantially correct, in principle if not in detail. 

The simpler living organisms, which, like the 
amoeba, consist each of only a single cell, are 
exempt from death, because in them the stream 
of protoplasm forms no overflows; it consists 
entirely of germ-plasm, and no differentiated 
bpdies are formed, so that there is nothing to 
die, nothing which cannot go on reproducing itself 
indefinitely. Death is the penalty paid for a higher 
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life, based upon a greater complexity of bodily 
mechanism. 

In all that has been said hitherto, which must 
be already very familiar to most of you, we have 
been endeavouring to pave the way for the con¬ 
sideration of what is perhaps the most difficult and 
certainly the most vigorously discussed problem of 
biology—the problem of heredity. With regard 
to single-celled organisms such as the amoeba, this 
problem scarcely exists. Division of the parent 
cell entails division of all that that cell possesses. 
The daughter-cells resemble the mother simply 
because they are that mother divided into two 
equal and similar parts. 

With the higher organisms, each composed, 
perhaps, of many millions of cells, differentiated 
into many different kinds, and building up the 
most diverse tissues and organs, the situation is 
very different. In such a case how can a single, 
apparently undifferentiated, germ-cell, which has 
never taken part in the formation or in the activi¬ 
ties of the body as a whole, and exhibits none 
of the features which characterise the tissue- 
cells—how can such a simple cell give rise by 
growth and multiplication to all the different 
kinds of cells, arranged in all the different tissues 
and organs, more or less exactly as in the parent? 

The development of such an infinitely complex 
organism as, for example, the human body, from 
a microscopic egg-cell of apparently simple 
■ structure, seems, indeed, a kind of miracle, and 
the more closely we compare parent and child 
the more miraculous does the result appear, for 
not only is there a general resemblance in all 
essential features, but there is very frequently 
also a particular resemblance in minute peculiari¬ 
ties, such as the colour of the hair or eyes, the 
contour of the features, and so on. 

It would be claiming far too much to say that 
we have as yet arrived at any complete explana¬ 
tion of heredity—this marvellously accurate repro¬ 
duction in the child of the most minute details of 
bodily and mental organisation exhibited by the 
parent. But the explanation is, perhaps, after all, 
not quite so difficult as It seems at first sight. 
Let us go back to our loaves of bread and ask 
ourselves why one loaf resembles another. Why 
does the loaf that is baked on Tuesday resemble 
that which was baked in the same oven on 
Monday? The answer is obvious. One loaf re¬ 
sembles another because it is made from the same 
kind of dough and subjected to the same kind of 
treatment. If you take a different kind of dough, 
or subject the same dough to a different treatment, 
you w T ill get a different result—and, as every 
housewife knows, there may be a vast difference 
between the loaves turned out by different bakers. 
The characters of the loaf clearly depend upon 
two sets of conditions : first, the nature of the 
dough itself, whether, for example, it Is mixed 
with yeast or baking powder, water or milk, salt 
•or sugar, and so on; and, secondly, the nature of 
the treatment to. which the dough is subjected, 
the shape of the tins in wffilqh it is baked, the 
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temperature of the oven, and so forth. If all the 
conditions are accurately repeated for successive 
batches of loaves, then the loaves of each batch 
will resemble those of the preceding batch. 

We have in this respect a very close analogy 
with what takes place in heredity. The egg con¬ 
sists of a certain quantity of germ-plasm, and this 
germ-plasm has certain characteristic peculiarities 
of its own. In order that it may develop into an 
adult organism like the parent, It must be sub¬ 
jected to a certain treatment. In the case of a 
hen's egg undergoing incubation, or of the human 
foetus developing in the womb of the mother, we 
may truthfully say that it has to be baked in an 
oven at a particular temperature. Only if all the 
conditions are accurately fulfilled will the egg 
develop into an organism resembling the parent, 
and it does so simply because the same causes 
must always produce the same effects. If you 
start with identical germ-plasm and expose it to 
Identical conditions during its development, you 
must get an identical result. The child must 
resemble the parent. It is, indeed, easy to show . 
by experiment that if you vary the conditions you 
may get either no result at all or a different one. 
Up to a certain point, however, the living 
organism has the power of counteracting acci¬ 
dental influences, and thereby maintaining its 
normality of structure. In other words, it is self¬ 
regulating, and seems to be always endeavouring 
-to carry out the plan of structure characteristic of 
the species to which it belongs, so that, if this 
plan be disturbed, It will, within limits, be restored 
again by appropriate growth and readjustment. 
This power of adhering to a predetermined 
structural plan, in spite of disturbing Influences, 

Is one of the most distinctive attributes of living 
beings, and must on no account be lost sight of 
in considering the problem of heredity; but at the 
same time it is a power that is strictly limited. 

A well-known American investigator, Prof. 
Stockard, has recently shown, in the case of vari¬ 
ous animals, how abnormalities can be produced 
by simply lowering the temperature during 
development. Some years ago the same observer 
obtained even more surprising results by the use 
of a simple chemical reagent. He exposed the 
eggs of the American sea-minnow (Fundulus) to 
the action of magnesium chloride, and found that 
the young fish tended to develop with a single 
eye in the middle of the head, instead of one on 
each side, though the modification was not in all 
cases complete. Thus we see that It is possible, 
by the application of a specific chemical stimulus 
to the egg, to bring about a profound and perfectly 
definite change in the structure of the organism, 
though we are still far from knowing why this 
should be the case. 

We also know, from recent physiological re¬ 
search, that the growth of various organs in the 
animal body is normally controlled by infinitesimal 
quantities of chemical substances secreted by the 
ductless glands, such as the thyroid and the pitui¬ 
tary, and circulated In the ’blood, and that any 
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deficiency or excess of these substances may pro¬ 
duce abnormal results. The discovery of these 
hormones, as they have been termed by Prof. 
Starling, must have a profound influence on our 
ideas as to the mechanism of heredity. Their 
significance from this point of view was, I believe, ! 
first pointed out by Mr. J. T. Cunningham many 
years ago. It seems at least possible that chem¬ 
ical substances of a like nature may exist in the 
germ-cells and exercise a profound influence upon 
their development. 

With this possibility in view, let us again 
examine the egg-cell at the very commencement 
of its development into a multicellular body, at 
the moment of its division into the first two 
daughter-cells, and let us concentrate our atten¬ 
tion upon the nucleus, which always divides first. 
As it prepares itself for this important event a 
number of peculiar bodies called the chromosomes 
make their appearance, apparently by concentra¬ 
tion of previously scattered granules of chromatin 
substance, so-called because of the way in which it 
can be stained by certain dyes. At the same time, 
a spindle-shaped arrangement of threads becomes 
manifest and the nuclear membrane disappears, 
so that there is no longer any sharp division 
between nucleus and cell-body. The chromo¬ 
somes, often varying in shape and size amongst 
themselves, but definite and constant 'for each 
kind of organism, arrange themselves across the 
middle of the spindle. Then each splits into two, 
and one half moves away from the other 
and towards the corresponding end of the 
spindle. We have now two groups of daughter- 
chromosomes, and around each group a new 
nucleus is constituted. Then the protoplasm 
of the cell-body divides into two parts, and two 
complete cells are formed, each with its own 
nucleus. 

The process is really far more complicated than 
this brief and inadequate description might lead 
you to suppose, but the essential feature seems 
always to be the behaviour of the chromosomes. 
It is very evident that the protoplasm of which 
these are composed must be of the utmost import¬ 
ance to the organism, and that it is necessary 
that it should be very accurately divided between 
daughter-cells every time cell-division takes 
place. This phenomenon of mitosis, as it is 
termed, is of almost universal occurrence through¬ 
out the animal and vegetable kingdoms, not only 
in the early divisions of the egg-cell, but through¬ 
out the entire life of the organism, whenever cejl- 
division takes place. It is clearly a contrivance 
bv which a certain material substance—a par¬ 
ticular kind of living protoplasm—is accurately 
distributed amongst the progeny of a dividing cell 
In other words, it is part of the mechanism of 
inheritance. 

Let us now turn aside for a moment and glance 
very briefly at another and totally different line of 
evidence, leading to results which confirm and 
explain in a very remarkable manner those which 
we have already arrived at. I refer, of course, 
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to the modern experiments in the breeding of 
plants and animals, undertaken under the influence 
of what is frequently termed the Mendelian school. . 
It is utterly impossible to do justice to these 
wonderful experiments in the time at our disposal. 

I would point out, in the first place, however, that 
they have led quite independently to the striking 
conclusion that there must exist in the protoplasm 
of the germ-cells definite material entities—the 
so-called Mendelian factors—which are in some 
way or other responsible for the appearance in the 
adult organism of special features—the so-called 
unit characters—capable of being handed on from 
one generation to another by the process of 
heredity. Assuming them to be located in the 
chromosomes, the behaviour of these factors in 
inheritance, the permutations and combinations of 
unit characters which arise in cross-breeding, can 
be adequately explained by the behaviour of the 
chromosomes actually observed at certain critical 
periods of the life-cycle. 

Take, for example, the colour of the human 
eye. If a certain factor, or combination of 
factors, alone be present in the germ-plasm, the 
eye will be blue or grey, but the addition of 
another factor may cause it to be brown, and the 
average results, as regards eye-colour, of mating 
pure blue-eyed and pure brown-eyed individuals 
can be confidently predicted. The occasional ap¬ 
pearance of an extra thumb or finger upon the 
hand, which is well known to be a heritable char¬ 
acter, transmitted with great regularity from 
parent to child, is again supposed to be due to 
the occurrence of a corresponding factor in the 
germ-plasm, and so on with a whole host of char¬ 
acters that have been carefully investigated by 
means of breeding experiments in recent years. It 
is important to note that these characters seem to 
bear no purposeful relation whatever to the well¬ 
being of the organism in which they occur. They 
are often extremely insignificant, and a large pro¬ 
portion of them must undoubtedly be regarded as 
abnormalities. It is a mere matter of .chance 
whether they happen to be useful, neutral, or in¬ 
jurious. 

We cannot attempt to discuss, or even state, 
however briefly, the evidence upon which this 
factorial hypothesis rests. Suffice it to say that 
it seems to afford the only possible explanation of 
the results of the long series of experiments in¬ 
augurated in Austria by the classical work of 
Mendel in the middle of the last century, carried 
on by Bateson, Punnett, BifFen, and others in 
England, and culminating in the brilliant in¬ 
vestigations of the American school of geneticists 
under the leadership of Morgan. 

The investigations of Prof. Morgan and his col¬ 
leagues have gone so far as to demonstrate con¬ 
clusively, albeit indirectly, not only that the Men¬ 
delian factors must be located in the chromosomes 
of the nucleus, but also that they must be arranged 
In each chromosome in a perfectly definite manner. 
These observers have even prepared maps of 
chromosomes showfing the arrangement of the 



NATURE 


87 


September 15, 1921] 


factors in linear series. It is surely one of the 1 
most remarkable achievements of modern science 
that we should be able to point to a particular spot 
in a particular chromosome of a microscopic 
germ-cell and say with confidence that there is 
something just there that is responsible for some 
particular character, such as the colour of the eye, 
in the adult organism. 

As to the nature of the factors themselves, it 
seems not unreasonable to conclude that they must 
consist of definite chemical substances, or, perhaps 
better, of chemical modifications of living proto¬ 
plasm, in the form of minute particles too small 
to be rendered visible by any means yet dis¬ 
covered, but capable of self-multiplication like 
other protoplasmic units. 

We may further suppose that these factor¬ 
forming substances play a part in controlling the 
development of the organism comparable with that 
played by magnesium chloride in the case of the 
developing embryos of the sea-minnow, or by 
other chemical substances (hormones) in the 
normal adult animal. The complex mechanism of 
mitosis in the division of the cell-nucleus would 
then appear to be necessary in order to secure the 
proper distribution of factors throughout the grow¬ 
ing body, so that each may reach the particular 
part that it is destined to Influence. 

It must be remembered that the occurrence of 
Mendelian phenomena in heredity depends en¬ 
tirely upon a much more fundamental phenomenon 
—that of sex—which gives the experimenter the 
opportunity of crossing two Individuals differing as 
to one or more separately heritable characters, 
and of observing the numerical proportions of the 
offspring in which each of these characters makes j 
Its appearance. 

The phenomenon of sex, as we all know, is a 
very great mystery, and introduces endless com¬ 
plications into life. Sexual differentiation appears 
to be nearly as old as the cell itself. The stream 
of life, almost since it first began to flow, has 
been a double stream, or, better, a network, in 
which male and female streamlets unite at more 
or less frequent intervals to form those temporary 
overflows which we call individuals. Each stream¬ 
let goes Its own way for a time, and then joins 
and exchanges experiences, so to speak, w r ith 
another. It Is just this exchange of experiences 
that forms the basis of the Mendelian phenomena, 
and it is not merely the experiences of a single 
lifetime, but those of many generations that may 
be thus exchanged. 

Perhaps, however, we are getting a little too 
metaphorical and had better consider in a rather 
more matter-of-fact manner what actually takes 
place in the sexual process. The essential feature 
of this process Is always the same—the union of 
two germ-cells to form a single cell, although this 
fundamental act is greatly obscured in the higher 
plants and animals by the endless contrivances 
which have arisen in the course of evolution, and 
which serve the ultimate purpose of ^bringing the 
germ-cells together. In alb the higher animals 
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and plants these germ-cells are sharply differen¬ 
tiated into male and female, spermatozoa or sperm- 
cells and ova or egg-cells, and, with rare excep¬ 
tions, the egg-cell cannot even begin to develop 
until it has united with, or, as we say, been fer¬ 
tilised by, a sperm-cell. This is very literally the 
union of two branches of the stream of life. 

From the point of view of the theory of heredity, 
the most important thing about this union is the 
coming together of two sets of chromosomes— 
paternal and maternal—the one set coming with 
the spermatozoon from the male parent, and the 
other with the ovum from the female parent. The 
maternal and paternal chromosomes bring with 
them factors that have arisen in some unknown 
way, probably by chemical changes, in the two 
ancestral streams of protoplasm which unite in 
the fertilised egg. Apart altogether from the 
much-vexed question of the inheritance of 
“ acquired ” characters, which we cannot even 
touch upon this evening, these factors represent 
certain experiences which the stream of life has 
gathered on its journey. 

Hence the new organism may exhibit certain 
characters derived from the father and others 
derived from the mother, a combination of paternal 
and maternal peculiarities, while the fundamental 
features of its organisation cannot be said to be 
derived from one parent more than from the 
other. It will resemble either parent just in so 
far as it starts life with the same potentialities, 
inherent in the germ-plasm as a whole and In its 
special factors, and just in so far as it develops 
under identical conditions. (We must not forget, 
though the point is not essential to our argument, 
that the germ-cells may perhaps contain other 
special factors besides those which have been 
located in the chromosomes.) 

It is a curious fact, and one upon which our 
social reformers and preachers of equality would 
do well to reflect more seriously, that the char¬ 
acters, the potentialities for good or evil, of a 
living being should depend so much upon mere 
chance. A great deal can be done for the welfare 
of the individual by improving the conditions 
under which it lives, as every gardener knows, but 
nothing can altogether counteract the effects of 
hereditary tendencies. It is worth while to con¬ 
sider a little more fully how it comes about that 
chance plays such an important part. 

With certain exceptions, which do not affect the 
general proposition, every cell of the living 
organism contains, as we have already seen, a 
double set of chromosomes, one set derived from 
the male and the other from the female parent. 
The duplication takes place at the time when the 
two germ-cells come together to form the fer¬ 
tilised egg, but it is counteracted again by re¬ 
duction at another period of the life-cycle; other¬ 
wise the number of chromosomes in each cell 
would continue to increase in geometrical ratio 
from generation to generation, which is clearly 
impossible. It is at these two critical periods that 
chance steps in and prepares her surprises. 
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la the first place it seems to be purely a matter 
of chance what luck the germ-cells have in their 
mating, what particular ovum is fertilised by what 
particular spermatozoon, and, owing to the enor¬ 
mous numbers in which ova and spermatozoa are 
produced, the possibilities may be almost infinite. 
In the second place there are many alternative 
possibilities with regard to the particular factors 
which any given germ-cell, male or female, may 
contain. This depends upon which particular 
chromosomes happen to remain in the germ-cell 
after the double number has been halved again. 
In animals this halving takes place at the time 
when the germ-cells are ripening, shortly before 
they are ready to unite in the fertilised egg. The 
maternal and paternal chromosomes in each, differ¬ 
ing as regards the factors they contain, pair off 
during the process of mitosis. The members of 
each pair then separate, and one of them alone 
remains in each mature ger;m-cell. Hence the 
germ-cells, even of the same individual, come to 
differ amongst themselves to a practically un¬ 
limited extent as regards their factorial constitu¬ 
tion. The life of the individual is like a game of 
cards, in which a very great deal depends upon 
the shuffling of the pack, and the player has to 
do the best he can with the hand dealt out to him. 
He may make a hopeless failure of it, or a great 
success; but still the stream of life flows on, ever 
gathering and combining new experiences, ever 
forming itself into fleeting individualities and leav¬ 
ing them to perish on its banks as it passes on to 
fresh attempts at self-expression. 

The interest of the Mendelian breeding experi¬ 
ments is so absorbing that it is little wonder if 
more fundamental aspects of the problem of 
heredity, to which we have alluded in the earlier 
part of our lecture, have been largely lost sight of 
in recent years, while the factorial hypothesis has 
been hailed by some extremists as the all-sufficient 
explanation of everything. The characters of the 
organism may indeed be modified by factors in 
the germ-plasm, just as the character of a loaf 
may be modified by putting caraway seeds into 
the dough; but the caraway seeds do not explain 
the loaf, and the Mendelian factors cannot ex¬ 
plain the organism as a whole. There is doubt¬ 
less a good deal of truth in the old saying that 
» fife is made up of trifles; but it is not the whole 
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truth, and the body of a living organism cannot 
be regarded as merely the sum-total of its unit 
characters. 

Whatever may be their significance from the 
point of view of the general theory of evolution 
and heredity, however, there can be but one 
opinion as to the immense practical importance of 
the Mendelian investigations. They have already 
led to the production of many valuable forms of 
life, more especially plants, that are to all intents 
and purposes new creations, although their value 
and novelty may depend merely upon the bringing 
together of desirable characters in new combina¬ 
tions and the elimination of undesirable features. 

Nor are the possibilities of improvement by 
selective mating confined to our domesticated 
plants and animals. Hopes are entertained by 
many enthusiasts, banded together in the interests 
of what they have thought fit to term the science 
of Eugenics, of effecting vast improvements in the 
human race itself by. the application of Mendelian 
principles. It does not seem likely, however, or 
even desirable, that men and women should ever 
consent to be guided in their choice of mates by 
purely utilitarian considerations. 

There are many objections to any far-reaching 
schemes of this kind, but it does seem possible, 
when once the facts of heredity are generally 
known, that the exercise of an enlightened public 
opinion and individual choice may result in the 
elimination from the stream of human life of many 
heritable characteristics which it is very unde¬ 
sirable to perpetuate. In extreme cases, such as 
feeble-mindedness and certain forms of insanity, 
it may even be necessary for the community to 
protect itself by legislation against the criminal 
propagation of the unfit. 

What is wanted, first and foremost, however, 
is education, and I trust that you will agree with 
me that it is education in biology—the science of 
life—to which we may most hopefully look for the 
physical and mental improvement of the human 
race. Men and women must learn to realise their 
responsibilities towards future generations from 
the biological point of view, and it is in this direc¬ 
tion that the citizens of a great city like Edinburgh 
can best help, by generously supporting the cause 
of education and research as represented by your 
ancient and world-famed University. 


Speech through the iEther. 1 

By Sir Oliver Lodge, F.R.S. 


A N intelligent deep-sea fish would disbelieve in 
water. It would be too uniform and omni¬ 
present to make any impression on its senses. 
Near the surface it might encounter waves and 
currents, but to creatures thoroughly embedded 
in its depths water would make no display. Such 
is our own condition with regard to the aether of 
space, it eludes direct perception; its existence 

1 Abstract of a citizens’ lecture of the British Association delivered at 
Edinburgh on September 6. 
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cannot be directly demonstrated; it has to be 
inferred. 

The fish would probably also disbelieve in 
gravity, since it vrould not experience it, and 
some of the hyperintelligent among us, for quite 
another reason, seem to be following its example; 
but that is another story. Suffice it to say that 
direct sensation is but a poor clue to reality unless 
supplemented by a great deal of reasoning and 
indirect inferences. Our senses tell us only about 
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matter, and to believe in anything else makes 
some call upon the imagination. By aid of culti¬ 
vated imagination, however, the permanently deaf 
may appreciate something of the meaning of 
music, and the permanently blind may apprenend 
dimly the beauty of a landscape. So it appears 
from the experience of Helen Keller. 

Let us grant, then, that the aether impinges on 
us only through our imagination; that does not 
mean that it is unreal. To me it is the most real 
thing in the material universe. It is not matter, 
but it seems to be the stuff of which matter is 
made. It holds the atoms together, and it welds 
the cosmos into a coherent whole. It penetrates 
the pores of matter even into the' innermost re¬ 
cesses of atomic structure, and it extends to the 
furthest confines of visible space. By its aid we 
see and analyse the nebulae at distances too vast 
for anything but mind. Through it, too, we do 
more prosaic things—we telegraph and we run 
electric motors—even tramcars—guiding the 
energy by a wire itself inert. Briefly summarised, 
the aether is responsible for cohesion, for chemical 
affinity, for electric and magnetic forces, for light, 
aye, and, as we learn from Einstein, for gravita¬ 
tion too. Is there anything the aether does not 
do? Yes, it does’not convey sound. Sound is a 
vibration in matter, not in aether, while light is a 
tremor in aether, not in matter. We see through 
the aether; we do not talk through it. 

But my subject is “Speech through the ^Ether,” 
speech by means of what we call empty space. 
How can that be? How can we utilise the aether 
for conveyance of sound? 

Only by transmutation. The aether has long 
been used to convey heat, yet heat is a property 
of matter. Heat from the sun reaches the earth, 
but it does not travel as heat. At the sun the 
quiver of the particles is transmitted to the aether, 
it spreads out as radiation, and where that falls 
it can excite a similar quiver. The heat disappears 
in one place, to reappear in another. It travels 
continuously as energy, but not as heat. 

So it is with sound also. The sound-vibrations 
must be transmuted, must be delivered up to the 
aether to travel as radiation, and at the distant 
station it must be received by something which 
can transmute the energy back to sound again. 

The transmutation of heat from matter into 
aetherial energy was effected by the atoms them¬ 
selves by mechanism only partially known to us. 
Through all the geological ages—literally from 
time immemorial—it has been going on. Not so 
with sound. No trace of sound reaches us from 
an exploding star. We see the flash; we hear 
nothing. To transmute sound into an aetherial 
tremor and to change it back again into sound 
at a distant station requires human agency. It 
needed discovery and invention. Discovery and 
.invention are rife among us though handicapped 
in their early stages by poverty arid lack of oppor¬ 
tunity. Only when some practical result is forth¬ 
coming does that difficulty begin to disappear. 
Faith in the power of discovery, latent in not a 
NO. 2707, VOL. IO8] 


few of our strenuous youth, would accelerate the 
process. Faith removes obstacles and gives to 
genius its chance. Other nations will soon be 
beginning to realise this if we do not. 

Great achievements are not due to one man, 
but to a succession of workers, each passing on 
the torch to the next. Each man’s life is too short 
for extensive achievement. The great building 
rises, stone by stone, but it takes generations to 
complete—nay, it is never completed. 

The long chain of discoverers has no end and 
no specifiable beginning. One can but pick out 
a few salient peaks. Nor is it one line only; it 
is a branching line. Different paths seem to con¬ 
verge on some one goal. It is well to remember 
great names of recent times—Kelvin, Maxwell, 
FitzGerald, Hertz, the pioneers on one line, and 
on another Crookes, J. J. Thomson, and others 
who are working hard to-day. The first line dealt 
with the aether and its properties; the second line 
discovered the nature of electricity. 

It is only with scientific principles that I am 
dealing, not with the technical details of applica¬ 
tion. Methods of application are protean:' many 
an amateur is acquainted with them, and the 
subject is advancing so quickly that devices a few 
years old may hiss the speaker; each twelvemonth 
teems a new one; but the fundamental principles 
remain, and one of these is the nature of elec¬ 
tricity. It has turned out to be corporeal, atomic, 
or, rather, electronic. The discovery which closed 
the nineteenth century was the isolation of the 
natural unit of electricity. Small almost beyond 
conception, mobile and active to an extraordinary 
degree, the electron is becoming our most docile 
servant. The skill of man has harnessed electrons, 
and it is by their aid that sound-vibrations can be 
transmitted to the aether, and, after transit across 
great vasts of space, can be transmuted back 
again. In an empty Crookes’s tube they can be 
driven off from matter. From a hot wire they 
evaporate, and they can be deflected and guided 
as we wish. Their obedience is absolute and in¬ 
stantaneous; they have next to no inertia or slug; 
gishness of their own, and they obey the slightest 
force. An electric pole attracts or else repels 
them, according to its sign, and so their motions 
can be encouraged or can be checked. 

If faced with a positive plate they rush to it; 
if the plate is negative they retire discouraged. 
Their journey is itself an electric current, and thus 
we get an electric current varying and responding 
to every fluctuating control. Electric oscillations 
are known. We owe them to Kelvin and Fitz¬ 
Gerald. They are of extraordinary frequency— 
millions of vibrations per second—and they 
generate waves in the sether, as was shown by 
Maxwell and Hertz. 

Let us, then, arrange a microphone, an ordinary 
telephone transmitter to which we can talk in the 
ordinary way, and let the slow sound-vibrations— 
a few hundred per second—be applied to 
strengthen or weaken electric oscillations of a 
few million per second. Thousands of oscillations 
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occur during the time that every sound-wave 
lasts, and by letting them control a crowd of elec¬ 
trons in an exhausted vessel or vacuum tube their 
intensity can be controlled by every ripple, every 
rustle, every shock, and every sibilant which go 
to constitute human speech; and the radiation 
emanating from the electric oscillations will then j 
be graduated in intensity so that the waves which 
travel in the aether shall be strong or weak exactly 
as the stimulus requires. 

Receive the electric waves and convey them to 
another empty bulb containing again a hot wire 
giving off electrons; the crowd of particles 
respond, another current is generated, carved into 
fluctuations of corresponding strength, and these 
variations of current, -when employed to actuate 
a telephone, can accurately reproduce the tones of 
the distant voice. 

Roughly and generally that is the plan, and 
the astonishing feat is carried out by various in¬ 
genious devices. I was not specially astonished ! 
by the wireless transmission of coarse signals 
like the dot and dash of ordinary telegraphy. It 
is no more difficult to send impulses across space 
than to guide them by wires. What Mr. Marconi 
has made practical as “wireless” might have 
come in first, and then wires might have been 
regarded as an improvement, like speaking 
through a tube instead of shouting into the open 
air. Any mechanical sending key and many a 
mechanical relay can accomplish that, but no 
mechanical relay could follow the variations of 
quality in human voice; no agency short of the 
electron would be quick and docile enough; but 
with their aid the feat is accomplished, and the 
electric waves which act as the intermediary can 
travel a thousand miles or more before being 
received and once again transmuted. 

One more principle I must emphasise. How 
can the human ear or any instrument follow vibra¬ 
tions of millions a second? It cannot. Only the 
electron can do that. But suppose that, in addi¬ 
tion to the oscillations coming from a distant 
station, we set up home oscillations in a small 


subsidiary vacuum tube of nearly the same fre¬ 
quency. Let the incoming waves vibrate a million 
times, for instance, while our local arrangement 
vibrates a million plus 500. What will happen? 
They will “beat.” They will give 500 beats a 
second, and that is a musical note. To that we 
can listen, and upon that the variations of in¬ 
tensity can be superposed. 

This is not the first plan adopted. The first 
plan was the utilisation of crystals and other 
detectors, such as the Fleming valve, to rectify 
the oscillation, to check all the negative pulses 
and utilise all the positive, to let only one sign 
through. Thus we got the vacuum valve. But 
| soon this was improved by Lee Forest into a 
magnifier, so that an original impulse, exceedingly 
weak, could be strengthened a hundred or even a 
thousand times by using the electrons as relays 
and putting a number of relays in series. 

So also for transmitting, the magnifying device 
is available. The electric impulses from the first 
valve, the one directly actuated by the microphone 
—these need not be given to- the aether; they can 
be used to stimulate another valve, so as to 
increase their intensity until the waves generated 
are powerful enough to be allowed to rush across 
the Atlantic. This they are able to do in a frac¬ 
tion of a second. And there, though what arrives 
is only a feeble residue, since they have spread 
far and wide by that time, yet they preserve all 
their peculiarities intact, every pulse of the speech 
is retained and can be reproduced, and by 
adequate magnification can be made easily 
audible. 

Distance is no deterrent; it only enfeebles; it 
does not confuse and spoil, as it does with a wire 
embedded in the ocean. The properties of the 
aether are perfect, and all the fluctuations are 
accurately conveyed. All that we require is a 
magnifier to get a convenient intensity, and that 
the ingenuity of man has supplied. We have 
learnt to communicate efficiently across space void 
of matter. Possibilities are thus opened up the 
end of which no man can foresee. 


Variations of Climate since the Ice Age , 1 

By C. E. P. Brooks. 


' I 'HE nineteenth century envisaged the Ice age 
as a remote catastrophe, sharply separated 
from the changeless present. The past twenty 
years have reversed that, view; geologists and 
botanists have traced considerable fluctuations of 
temperature and rainfall extending from the last 
(Wurmian) glacial period into historical times, 
while archaeologists, working backwards from the 
present, have met them at the dawn of history with 
conditions appreciably different from those of 
to-day. In the countries bordering on the North 
Atlantic at least, the facts have been laid down 
with security, and it is now the task of meteoro- 

\ Abridged from a paper in the Quarterly Journal of the Royal Metcoro- 
ogical Society, July, 19-21. pp. 173-94. 
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logists to elucidate the various distributions of 
pressure and winds which were associated with 
these changes of climate. 

At the present day the great ice-sheets of Green¬ 
land and the Antarctic Continent are occupied by 
permanent areas of high pressure, and we may 
infer that the Quaternary ice-sheets of northern 
Europe and North America were occupied by 
similar anticyclones, with dry easterly winds on 
their southern borders. In Europe at least there 
is direct evidence of this in a belt of “ fossil 
dunes 99 extending from Russia to Holland; these 
dunes are crescent-shaped with their convexities 
| to the east, indicating that they were formed by 
I easterly winds. The Atlantic must have been a 
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centre of storm development then as now, but the 
anticyclone over northern Europe prevented these 
storms from taking their present northern track 
and forced them into the Mediterranean, where 
they brought increased rainfall and a “ pluvial 
period. ” These meteorological conditions are 
indicated in Fig. i. (The illustrations are repro¬ 
duced by permission of the Council of the Royal 
Meteorological Society.) By reference to the esti¬ 
mates of Penck and Bruckner in the Alps and to 
the “ geochronological 1J work of Baron de Geer 
in Sweden, this map is considered to represent 
conditions prevailing until about 18,000 b.c. 

The presence of the ice-sheet is attributed to 
elevation in Scandinavia (see Nature, vol. 102, 
P* 335 )* With the subsidence of the land the ice 


Phase. 

The Continental Phase 
"Ihe Maritime Phase 
The Later Forest Phase 
The Peat-bog Phase 
The Present Phase 


Climate. 
Continental 
Warm and moist 
Warm and dry 
Cooler and moister 
Becoming crier 


Bate. 

6CGO-4GOO L.C. 
4000-3000 B.C. 
300O-1S00 B.C. 
iSqo B.C. -300 A.D 
300 A.D.-Prestnt 



Fig. x.—Pressure and temperature distribution at the close of the last glaciation. 


receded, slowly at first, then more rapidly, but 
about Sooo b.c. and again at 5000 b.c., when ele¬ 
vation temporarily closed the connection between 
the Baltic and the Atlantic, there were halts or 
slight readvances forming the great Scanian and 
Kagunda moraines. At the same time the Alpine 
glaciers, which throughout seem to run parallel 
with the Scandinavian, formed the moraines of the 
Gschnitz and Daun stadia. 

Until 6000 b.c. the ice-sheet was still large 
enough to maintain a border of dry Arctic condi¬ 
tions on its southern edge, but the mean annual 
temperature of southern Sweden rose from 17 0 F. 
*° 35 ° After 6000 b.c. the Ice age is regarded 
as over, and the subsequent climatic history can 
be divided into a series of “ phases,” as follows: 
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About 6000 b.c. elevation closed the outlet to 
the Baltic for the second time, converting it into 
the large freshwater Ancyhts lake. This shutting 
out of the Atlantic accentuated continental condi¬ 
tions in Scandinavia. The winter climate was 
severe; at first during the formation of the 
Ragunda moraines the summers were not 
especially warm, but later they became hot and 
dusty. The rainfall was scanty, and the general 
climate resembled that of South-east Europe. 
Throughout this phase Scandinavia was occupied 
by a rich forest flora, and towards the close con¬ 
ditions were very favourable to 
tree-growth. The hazel extended 
several degrees north of its pres¬ 
ent position and to higher levels, 
indicating a July temperature 
about seven degrees higher than 
the present. But the ivy and yew, 
the limits of which depend on the 
winter rather than on the summer 
temperature, showed no such ex¬ 
tension, indicating that the win¬ 
ters remained severe. The absence 
of storms off the north-west coast 
of Norway is shown by the 
forests, which at this period 
covered all the outermost islands 
as far as the Ingo Islands off 
North Cape. These islands are 
now barren, and their afforesta¬ 
tion indicates a drier and less 
stormy climate than the present, 
with a decreased frequency of 
winds from the sea. These con¬ 
tinental conditions, however, did 
not extend so far west as Ireland. 
As the glacial anticyclone de¬ 
creased in intensity, depressions 
from the Atlantic began to take a 
more northerly course, but were 
held up near the British Isles and 
materially increased the rainfall 
there, forming the first peat-bogs 
of the western coasts. It seems 


probable, however, that southern and eastern Eng¬ 
land largely escaped this damp period, sharing in 
the dry climate of the Continent. 

About 4000 b.c* submergence once more allowed 
the Atlantic waters to flow into the A ncyhis lake 
through a wide strait, much broader than the pre¬ 
sent outlet, forming the Litorina sea. which was 
appreciably larger than the present Baltic, and the 
Continental Phase gave place to a Maritime Phase, 
very moist and equable. Depressions now passed 
freely into the Baltic region, rainfall was heavy, 
and peat-bogs began to form over extensive-areas. 
This favourable climate was best developed in the 
Baltic countries where submergence was greatest, 
but the whole of the North Atlantic and neighbour¬ 
ing parts of the Arctic shared in it to some extent, 
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for raised beaches about 25 ft. above the 
present level with a warm fauna extended from 
the east of North America to Spitsbergen and the 
White Sea. This suggests some general factor 
which by altering the circulation of the North 
Atlantic piled up its waters in cold temperate and 
polar latitudes, producing a period of widespread 
development of warm maritime climates termed 
the £i Climatic Optimum.” 

By 3000 b.c. another wave of elevation affected 
the southern half of the British Isles and neigh¬ 
bouring parts of Europe, which stood about 90 ft. 
above their present level. At the same time 
the climate became drier, and a magnificent 
growth of forests occurred even on the bogs of 
Ireland, which were extensively inhabited by 
Neolithic man. Many shallow lakes were more 
or less dried up and trees grew on their floors 
(Fig. 2); this is the Later Forest Phase. Tree 
stools in exposed situations in the west of Ire¬ 
land, as well as evidence of considerable sea-borne 



Fig 2.—Submerged tree stools in lough, Ireland. 

commerce between Scandinavia and the British 
Isles, testify to an absence of strong winds. Con¬ 
ditions were anticyclonic, with possibly cold win¬ 
ters, but with fine, warm summers and a relatively 
small rainfall. Neolithic civilisation rose rapidly 
to its culminating point, especially in naturally 
moist countries like Norway and Ireland. This 
period, in fact, appears to coincide with the 
legendary Heroic age of Ireland, when the vigour 
of the Irish reached a level they have never since 
attained, an interesting confirmation of Ellsworth 
Huntington’s theory that at present the high 
humidity of that country lowers the energy of its 
Inhabitants. 

By 1600 b.c. the land had again sunk to Its pre¬ 
sent level, or possibly a few feet, lower. The 
favourable anticyclonic conditions gave place to 
great storminess with relatively heavy rain¬ 
fall, and there set in a period of in¬ 
tense peat formation in Ireland, Scotland, 
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Scandinavia, and North Germany. This 
growth went on even over high ground which had 
not previously been covered by peat, for in Ire¬ 
land tumuli of the Bronze age are found resting 
on rock and covered by several feet of bog. As 
the Bronze age gave place to the Early Iron age 
the climate of North-west Europe became very un¬ 
favourable, and the submergence of the early civi¬ 
lisation is described in Norse sagas and Germanic 
myt hs—the “ Twilight of the Gods,” when frost 
and snow ruled the world for generations (about 
650 to 400 b.c.). Peat formation went on even 
over the Frisian dunes. 

This wet period, whatever its cause, was wide¬ 
spread, as is shown in Huntington’s curves of 
tree-growth in California and climate in western 
Asia; the same author also believes that the Medi¬ 
terranean lands had a heavier rainfall from about 
500 b.c. to 200 a.d., and the quietude of central * 
Asia at this time suggests similar conditions there. 

It seems that the phase was marked by a general 
increase of the storminess and 
rainfall of the temperate regions 
of the northern hemisphere at 
least, with a maximum between 
Ireland and North Germany, in¬ 
dicating probably that the Baltic 
again became the favourite track 
of depressions from the Atlantic. 
The Peat-bog Phase passed into 
the Present Phase fairly abruptly 
about 300 a.d. 

An interesting astronomical 
theory put forward a few years 
ago by O. Pettersson provides a 
possible explanation of the stormy 
climate of the Peat-bog Phase, 
which reached a maximum about 
400 b.c. Without going into de¬ 
tails, his theory is that storminess 
in the North Atlantic depends on 
the juxtaposition of masses of 
warm and cold water and on the 
presence of much ice; this is 
favoured by increased strength of 
the tides. The “ tide-generating force” 
passes through a series of cyclic fluctua¬ 
tions, and according to his calculations 
. reached maxima about 3500 b.c., 2100 B.c., 

! 350 b.c., and 1434 a.d. That of 2500 B.c. 

1 comes into, and may have contributed to, the Mari¬ 
time Phase; that of 2100 b.c. falls near the 
middle of the Later Forest Phase, and has left no 
i trace; but that of 350 b.c. coincides accurately 
with the period of maximum storminess of the 
Peat-bog Phase. The stormy period round about 
1400 a.d. is well known, and has been attributed 
by other authors to an absolute maximum of sun¬ 
spots. The corresponding minima were in 2800 
b.c., 1200 b.c. , and 530 a.d., but of the 
first of these there, is no trace. The 

second falls in. the beginning of the 
Peat-bog Phase, but there is evidence of sea¬ 
borne traffic, between Scandinavia and Ireland 
about 1000 b.c. , suggesting an absence of stormi- 
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ness. The last minimum, in 530 a.d., was a time 
of favourable conditions and a revival of civilisa¬ 
tion in Scandinavia and Ireland, of little ice and 
good weather in the neighbouring* seas, and of 
drought in Asia. 

Looking back over the whole period since the 
ice-sheets dwindled to inconsiderable dimensions, 
we find that there have been considerable varia¬ 
tions in the climate of North-west Europe on 
either side of present conditions, which have been 
reflected in the ups and downs of civilisation in 
these regions. The earlier and greater changes 
are easily explicable at first by the gradual with¬ 


drawal of the ice, and then by appreciable changes 
in the land and sea distribution, but the more 
recent variations, of smaller magnitude and dura- 
i tion, pass insensibly into the slow fluctuations of 
the past thousand years, and for these some other 
cause must be adduced, e.g. t Pettersson’s, 
possibly connected with the sun. Such a 
cause has probably always been in operation, 

I but has been masked by the greater changes 
I of geological time, so that its operation is 
traceable only in favourable circumstances, 
or in the magnified perspective of the last 
thirty centuries. 


Obiti 

Henry Woodward. 

ULL of years and honours, Dr. Henry Wood¬ 
ward, late keeper of geology in the British 
Museum, died on September 6 at Bushev, Herts. 
He retained his faculties almost until the end, and 
continued to follow with interest the progress of ! 
the science to which he had devoted his life. 

Henry Woodward was born at Norwich on j 
November 24, 1832, the youngest son of Samuel 1 
Woodward, the well-known geologist and anti- j 
quary. His father died while he was still a child, j 
and his education at the Norwich Grammar School ; 
ended at the age of fourteen, when he went to 
reside with his eldest brother, S. P. W oodward, 
who was then professor of natural history in the 
Royal Agricultural College, Cirencester. Here 
he pursued studies in natural science, to which he 
had a decided inclination, and on his brother's re¬ 
moval to London in 1848 as assistant in the British 
Museum, Henry accompanied him in the hope of j 
obtaining some congenial employment. In 1850, ! 
however, he was compelled to return to Norwich 
and accept a clerkship in Gurney's Bank, where he | 
remained for seven years and devoted himself to 
natural history only in his scanty leisure. At last, 
in 1858, he realised his ambition and became 
assistant in the geological department of the 
British Museum, where he soon took full advan¬ 
tage of his opportunities for scientific research, 
and began to make numerous contributions to 
palaeontology. In 1880 he succeeded Mr. G. R. 
Waterhouse as keeper, and held this office until 
his retirement from the museum in 1901. 

Dr. Woodward’s Interests were always very 
wide, and his first publication was a small 
pamphlet in i860 on 44 The Prize Microscopes of 
the Society of Arts, with Plain Directions for 
Working with Them.” About the same time he 
began to write semi-popular articles on various 
new fossils received by the British Museum, and 
made several valuable contributions to the Intel¬ 
lectual Observer, the Popular Science Review, and 
other journals. Among these may be specially 
mentioned his general account of Archaeopteryx 
in 1862. He continued to prepare notes on new 
features exhibited by fossils of all kinds added to 
the museum, and among the earliest was his 
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description of the skull of the mammoth found at 
Ilford, showing for the first time the true inward 
curvature of the tusks. He was especially inter¬ 
ested in the mammalian remains discovered by 
Sir Antonio Brady in the Pleistocene deposits at 
Ilford, and he wrote an introduction to William 
Davies’s catalogue of the collection published in 
1874. He also devoted much attention to the later 
mammalian remains found during the excavation 
of reservoirs in the valley of the Lea, and he con¬ 
tributed an account of the ancient fauna of Essex 
to the Proceedings of the Essex Field Club. One 
of his later papers of the same series contained 
a description and discussion of a nearly complete 
skeleton of the extinct Sirenian Rhytina from 
Behring Straits, which was published by the Geo¬ 
logical Society in 1885. 

From the beginning, however, Dr. Woodward 
made a very special study of the Crustacea, 
and his chief contributions to science are detailed 
descriptions and comparisons of extinct representa¬ 
tives of this class. In 1S63 he published his first 
paper on a Macruran from the Lias of Lyme 
Regis in the Quarterly Journal of the Geological 
Society. From 1865 onwards he prepared several 
reports on British Fossil Crustacea for the British 
Association. Between 1866 and 1878 he published 
his well-known monograph of the Merostomata 
under the auspices of the Palaeontographical 
Society. In 1877 he contributed to the British 
Museum catalogues a list of the British Fossil 
Crustacea. In 1883-84 he wrote again for the 
Palaeontographical Society a monograph of 
British Carboniferous Trilobites, and afterwards 
joined Prof. T. Rupert Jones in a monograph of 
the British Palaeozoic Phvllopoda for the same 
society. So long ago as 1865 he co-operated with 
Mr. J. W. Salter in a chart of the genera of Fossil 
Crustacea, and in 1877 he wrote the article on 
Crustacea for the ninth edition of the Encyclo¬ 
paedia Britannica. He also made a special study 
of many other arthropoda, and published several 
papers on insects, arachnids, and myriapods from 
Carboniferous formations. 

Dr. Woodward’s influence on the progress of 
geology and palaeontology was by no means con¬ 
fined to his writings. In 1864 he joined Prof. 
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T. Rupert Jones in founding the Geological Maga¬ 
zine, and from the beginning of 1865 until the 
end of 1918 he was its sole editor, fie thus pro¬ 
vided a valuable medium for publication, of which 
due advantage was taken by nearly all British 
geologists. His kindly advice and able editing- 
encouraged and aided his contributors, and the 
adequate presentation of the results of much re¬ 
search is due to his experienced guidance. As 
keeper of geology in the British Museum he also 
continually stimulated workers, and the series of 
descriptive catalogues of fossils published under 
his official direction furnished valuable aids to 
progress. Nor did he overlook the amateur, 
whose sympathy and watchfulness can do so much 
for geology. He added' explanatory diagrams 
and descriptive labels to the exhibited collection 
of fossils, and made the guide-books more attrac¬ 
tive by providing them with illustrations. His 
genial personality made him hosts of friends, who 
were ever ready to do the museum such service 
as was possible. 

Dr. Woodward also took an active part in the 
work of several scientific societies. He joined 
the Geological Society in 1864, became president 
in 1894-96, and was awarded the Wollaston 
medal in 1906. He was elected a fellow of the 
Royal Society in 1873. For several years he was 
a member of council of the British Association, 
and he presided over the geological section at 
Manchester In 1887. He was an especially active 
honorary member of the Geologists’ Association, 
of which he was president in 1873-75. He suc¬ 
ceeded Prof- Huxley as president of the Palaeonto- 
graphical Society in 1895, and occupied the chair 
until his death. He was a founder and the first 
president of the Malacological Society. He also 
became president of the Royal Microscopical 
Society, and for many years was one of the vice- 
presidents of the Zoological Society. He received 
the honorary degree of LL.D, from St Andrews 
in 1878, and was honoured abroad by election to 
the foreign membership of many societies. 

In 1857 Dr. Woodward married Miss 
Ellen Sophia Page, of Norwich, who was an able 
helpmate during the whole of his career, and 
closely associated with him in his work. She 
died In 1913, and her memory Is treasured by 
those who had the good fortune to attend the 
frequent hospitable gatherings at her home. The 
eldest son was for some years Government Geo¬ 
logist of Western Australia, and the second son 
began a promising career in zoology at the Royal 
College of Science* but both met with a premature 
death. One of the five daughters, Miss 
Gertrude M. Woodward, has rendered valuable 
service to palaeontology by the admirable draw¬ 
ings with which she has enriched many works 
during the past thirty-five years. 

It Is with much regret that we have to announce 
the death of/ Lieut.-Col. Sir Peter * Johnston 
Freyer, which took place on Friday last, Sep¬ 
tember ‘9«, i . Sip i Peter was horn in 1852, and re- 
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ceived his early education at Erasmus Smith’s 
College, Galway. For his medical training he 
went to University College, Dublin, where he 
obtained his M.D. and M.Ch. in 1874; also 
studied in Paris. In 1875 he was appointed to 
the Indian Medical Service, in which he served 
with distinction for a number of years, 
being appointed to represent India at the 
International Medical and Surgical Congress 
held at Rome in 1894. He' was the re^- 
cipient of the Arnott Memorial Medal in 1904 
for original work in surgery. After retiring from 
the Indian Medical Service Sir Peter set up in 
practice as a consulting surgeon in London, and 
also acted as consulting surgeon to Queen Alex¬ 
andra’s Military Hospital and to the Eastern 
Command. He was best known for his work on 
surgical diseases of the urinary system, and par¬ 
ticularly of the prostate gland, in connection with 
which he devised the operation now in general 
use for its removal in cases of * enlargement. For 
his services to the community he was created 
C.B. in 1917, and advanced to K.C.B. later,in 
the same year. 

By the death of Major G. H. Norman, at the 
Cambridge Hospital, Aldershot, aviation has lost 
one of its few scientific enthusiasts. An unusual 
combination of knowledge with expertness 
as a flyer had marked him out for important 
research under the Air Ministry, and one of his 
recent striking successes was the analysis 
of the causes of fire in aeroplanes, particularly 
after a crash. The more important defects 
were soon detected, and remedies for them 
suggested and put into effect. Before his death 
the point was reached at which a number of 
equally probable causes were shown to exist, 
and attention is being directed to their elimination. 

Recognition of Major Norman’s activities came 
early in the war, and his services in developing 
aerial gunnery were of great value. His efforts 
led to the simplification of sighting arrangements, 
and followed from a recognition of the limitations 
peculiar to fighting in the air. 

We announce with much regret the death, on 
September 6, of Mr. G. W. Walker, F.R.S., at 
the early age of forty-seven years. 

The death is announced, on September 8, at 
the age of seventy-two years, of the Rev. J. B, 
Lock, senior fellow and bursar of Gonville and 
Caius College, Cambridge, the author of many 
well-known school books of mathematics. 

We regret to learn of the death, on August 24, 
of Dr. J. A. Allen, for thirty-seven years a 
member of the staff of the American Museum of 
Natural History, New York. 

The death took place on September 11, at the 
age of seventy-one, of Mr. R. E. Baynes, senior 
student of Christ Church, Oxford, and Lee’s 
reader In physics. 



September 15, 1921] NATURE 


95 


Notes, 


The Edinburgh meeting of the British Association j 
has been successful beyond even the most sanguine 
anticipations. The membership has reached nearly 
2800, and all the sections have been largely attended, 
particularly during the joint discussions. These have, 
indeed, been so attractive that apparently the future 
practical problem.will be to find sufficient halls large 
enough to accommodate the members who wish to be 
present at them. It is much more easy to provide , 
meeting-places for a number of small sections than j 
several large halls each of which will hold 400 people j 
or so for a joint discussion. The success of the present 
meeting is largely due to the untiring devotion of 
Prof. J. H. Ashworth, whose intimate knowledge of 
the work of the Association made him an ideal local 
secretary. Sir Edward Thorpe’s temporary indisposi¬ 
tion, which prevented him from reading his address 
in person, was much regretted, but we are glad to 
know that Sir Edward is expected to be about again 
in a day or two. Next year’s meeting at Hull will 
begin on September 6, and the president will be Prof. 
C. S. Sherrington, president of the Royal Society. 
The annual meeting in 1923 will be in Liverpool, and 
that in 1924 will probably be held at Toronto. The 
new members of the council of the Association are 
Dr. F; W. Aston, Prof. H. J. Fleure, Sir Joseph 
Petavel, Prof. A. W. Porter, and Prof. A. C. Seward. 

A general discussion on “Catalysis, with Special 
Reference to Newer Theories of Chemical Action,” 
will be held under the auspices of the Faraday Society 
on Wednesday, September 28, at the Institution of 
Electrical Engineers, Victoria Embankment, W.C.2. 
The discussion will be divided into two parts. Part 1, 
beginning at 4.30 p.m., will deal with “The Radia¬ 
tion Theory of Chemical Action,” and it wall be 
opened by Prof. J. Perrin. Part 2 will be concerned 
with “Heterogeneous Reactions.” It will be opened 
by Prof. I. Langmuir. Among those expected to take 
part in the proceedings are Prof. Arrhenius, Prof. V. 
Henri, Prof. E. C. C. Baly, Prof. F. G. Donnan, 
Prof. W. C. McC. Lewis, Prof. A. Lindemann, Prof. 
A. W. Porter, and Dr. E. K. Rideal. Fellows of the 
Chemical Society are invited to attend the meeting. 
Others interested in the subject may obtain tickets of 
admission from the secretary of the Faraday Society, 
10 Essex Street, London, W.C.2. 

The annual meeting of the British Mycologica! 
Society will be held at Worcester on September 19-24. 
On September 21 Mr. Carleton Rea will deliver his 
presidential address entitled “A Brief Review.” On 
September 22 a discussion will be opened by Dr. 
E. J. Butler on “The Amateur in Relation to British 
Mycology,” and a paper read by Prof. A. H. R. 
Puller on “The Chemo-taxis of Slugs in Relation 
to Fungi.” On September 23 a paper will be read 
by Mr. J. Ramsbottom on “The Origin of Sapro- 
phytism in Flowering Plants.” 

, The Ministry of Agriculture and Fisheries an¬ 
nounces that the Official Seed Testing Station for 
England and Wales has been transferred from 
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Streatham to the National Institute of Agricultural 
Botany, Cambridge, and that all communications 
should in future be addressed to the Chief Officer, 
Official Seed Testing Station, Huntingdon Road, 
Cambridge. 

In the August issue of the Journal of Hellenic 
Studies Mr. F. N. Pryce describes a remarkable 
Minoan bronze statuette in the British Museum. The 
earliest date to which it has been traced is 1885, 
when it was included in the category of “unclassified 
or suspect bronzes,” but it may possibly have entered 
the museum , a hundred or a hundred and fifty years 
ago. Only quite recently its significance and value 
have been realised by comparison with other speci¬ 
mens of Minoan art. The height of the statuette, 
including the base on which it stands, is 8| in. The 
dress, by comparison with an Egyptian representa¬ 
tion of a Minoan envoy on the tomb of Rckhmara at 
Thebes, belongs clearly to that period. The remark¬ 
able feature in the statuette is that instead of the 
middle hair lock it seems to bear the figure of a 
snake, which associates it with the Minoan snake 
cult. Ihe worshipper—for the figure does not repre¬ 
sent a deity—is apparently standing in an attitude of 
stiff reverence before the shrine of the goddess, with 
whom he enters into communion by wearing her 
emblem. 

In the August issue of Discovery Miss W. S. Black¬ 
man gives an account of the mourning rites of 
Musulmans in the province of Asyut, Egypt. Every 
Friday women, sometimes accompanied by their 
male relatives, visit this desert graveyard, wail at the 
graves, and distribute large basketfuls of bread. 
Curiously enough, Lane in his admirable account of 
death rites in his “Modern Egyptians” does not 
describe this rite, well known in other places, as in 
India, under the name of Ziyarat, or “visitation.” 
It is obviously a survival of the animistic rite of feed¬ 
ing the dead. The rite, which has been handed 
down from the ancient Egyptians, is known as Prt, 
“coming forth ” or “going up,” and the reproduction 
which Miss Blackman publishes of an ancient Egyp¬ 
tian painting representing a woman wailing by the 
tomb of a dead relative closely resembles the photo¬ 
graphs which she gives of the custom as it is carried 
out in modern Egypt. 

During excavations made at Middleton-on-the- 
Wolds recently in connection wfith a whiting works 
there, a square grave cut into the chalk, which 
measured 3 ft. each way, was found, and adjoining 
it a long V-shaped trench. The owner, Mr. E. B. 
Lotherington, communicated with Mr. T. Sheppard, 
of the Hull Museum, and the trench was carefully 
excavated. The grave contained a human skeleton 
in a crouched position, on one arm of which was an 
iron bracelet carrying two large bone beads. In the 
same grave was a massive bone ring made from the 
thick part of an antler of a red deer. • This measures 
2J in. across and is remarkably well made, resembling 
the familiar iVory rings from Africa. Pottery found 
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in association with the burial consists of typical grey¬ 
ware turned on a wheel, and the rough hand-made 
dark pottery made from the Kimeridge clay, contain¬ 
ing white fragments of grit, etc. The trench yielded 
numerous pieces of pottery, a part of a red deer 
antler pick which had been cut by a metal instru¬ 
ment, and bones of horse, os, pig, sheep, and dog. 
The remains point to the hill upon which they were 
found having been occupied by the Romans in the 
second or third century. The trench excavated was 
only one of a number visible. The objects excavated 
have been placed in the museum at Hull. 

With reference to the Note in Nature (August 18) 
describing a catalogue of specimens of tapa or bark- 
cloth recently acquired by the Pennsylvania University 
Museum, Mr. Chas. J. A. Howes writes from 
36 Havelock Road, Earlham Road, Norwich, that he 
possesses a copy of this rare work, but the title-page 
seems to differ in some particulars from that of the 
Pennsylvania copy. In Mr. Howes’s copy specimen 
No. 18 is described as u the very finest of the inner 
coat of the mulberry wore (sic) by the chiefs of 
Otaheite.” The collector notes, regarding this speci¬ 
men, that some seamen were sent to fetch fresh pro¬ 
visions, and one of them met some children at play. 
One of them, a girl, snatched at the red feathers 
which he had stuck in his cap. He at once took them 
out and presented them to her. In the evening she 
came to the shore, and, singling him out from his 
companions, gave him the piece of cloth from which 
this specimen was cut—“a true sign of gratitude in 
these people.” 

In a short article contributed to the Memoirs of the 
Manchester Literary and Philosophical Society 
(voL 64, part 2) Major Leonard Munn discusses the 
ancient mines and megaliths in the Hyderabad State. 
The writer attempts to cover too much ground in a 
short paper, but he, gives some interesting informa¬ 
tion. In corroboration of Prof. Elliot Smith’s theories, 
he finds the stone monuments closely connected with 
ancient gold-mines, but of many of these the sites are 
now forgotten. Enough remains to show the per¬ 
severance and intelligence of the early miners. 
“Unless anyone has visited Hyderabad State, or, in 
fact, Southern India, they cannot form any idea 
of the abundance, the extent, or the pureness of its 
iron-ores. No section of the geological sequence 
exists in which iron does not occur.” 

"The Gold Coast Survey Department, which appears 
to have been suspended during the war, was re¬ 
opened in the latter part of 1919. The annual report 
for 1920 by the Surveyor-General, Lt.-Col. R. H. 
Rowe, has now been published, and shows much 
progress in the Department. The principal work was 
the completion of the topographical survey of the 
Colony, of which ‘ several sheets have already been 
produced on a scale of 1 : 125,000. During the year 
an area of 1200 square miles was surveyed. It is 
hoped shortly to undertake the reproduction of the 
sheets in the Colony, and buildings are being erected 
for this purpose. A school for the instruction of 
native surveyors was to be opened this year. 
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The Geological Survey has just issued vol. 17 of 
the Special Reports on the Mineral Resources of 
Great Britain, the present volume being issued under 
the auspices of the Scottish Branch of the Survey. 
In this volume an account is given of the occurrence 
of the ores of lead, zinc, copper, and nickel in Scot¬ 
land, the bulk of the work having been done by Mr. 
G. V. Wilson, whilst Dr. J. S. Flett, now Director 
of the Survey, has written the chapters on Caithness 
and on the Orkney and Shetland Islands. The work 
is exceedingly well done, and shows much painstaking 
study and research. It brings out, however, only too 
clearly the unfortunate fact that from the economic 
point of view the occurrences of these ores in Scot¬ 
land are j^ractically negligible. The only ore which 
occurs in any noteworthy quantity is that of lead, 
and this is due to one single mining district, for as 
such Wanlockhead and Leadhills may fairly be re¬ 
garded, though the former lies in Dumfriesshire and 
the latter in the adjoining portion of Lanarkshire. 
During the period 1850-1920 the total production of 
lead from Scottish mines was 180,271 tons, of which 
the mining area above-mentioned contributed no 
fewer than 172,000 tons, the production from each 
group of mines -being about equah Similarly, the 
largest annual output of lead from Wanlockhead is 
given as 2578 tons and from Leadhills as 2600 tons, 
whilst no other mine in Scotland has reached an 
annual output of 400 tons. The present report is, 
therefore, more interesting from the geological than 
from the economic aspect, and Mr. Wilson has 
devoted much attention to the mode of origin of the 
deposits and to the vein-fillings. A considerable 
number of the minerals present are secondary in 
nature, and reasons are given for considering that 
the reactions causing secondary solution and deposi¬ 
tion of certain of the ores are probably still in opera¬ 
tion. It is to be regretted that the scope of this 
report was not somewhat widened so as to include 
all metalliferous minerals (with the exception of the 
ores of iron, which have already been fully discussed). 
This could have been done without adding much either 
to the labour involved or to the bulk of the report, 
and it would have been convenient to have had the 
occurrences of gold, for example, properly classified 
and fully described instead of finding merely casual 
references to its occurrence. 

The Weekly Weather Report of the Meteorological 
Office for the week ending August 27 gives a sum¬ 
mary of temperature, rainfall, and sunshine for the 
summer season obtained from the values for the 
thirteen weeks from May 29 to August 27 for the 
several districts in the British Isles. The highest, 
mean temperature for the summer in any district was 
62-1° F. at the English Channel stations, and the 
second highest was 61-5° for South-East England. 
The mean temperature was above the normal in all 
districts with the exception of North and East Scot¬ 
land, the greatest excess being 2-3° F. in the Midland 
Counties. The rainfall was decidedly less than 
normal except in West Scotland. The least total 
rainfall for the summer season was 2*04 in. for South- 
East England, which is 3*98 in. less than the thirty- 
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five-year normal and only 34 per cent, of the average. 
The next smallest total was 2-20 in. for East Eng¬ 
land, which is 4*06 in. less than the normal and 
35 per cent, of the average. At the English Channel 
stations the total was 3*83 in., which is 2-52 in. less 
than the normal and 60 per cent, of the average. 
Bright sunshine was in excess of normal in all 
districts except North Scotland, the greatest amount 
of the possible duration being 53 per cent, at the 
English Channel stations, followed by 47 per cent, 
in South-East England and 46 per cent, in South- 
West England. The Greenwich values for the civil 
day published in the weekly returns of the Registrar- 
General give the average temperature, mean of 
maximum and minimum, 64-2° F. for the three 
summer months combined, the respective means being 
June 60*3° F., July 68-5° F., and August 63*8° F. 
The excess on the average for thirty-five years for 
the whole summer is 2-2° F., for June 0-4° F., for 
July 5-0° F., and for August 1-2° F. The rainfall 
for the three summer months combined was 1-29 in., 
the total for June being 0-46 in., that of July 0*15 in., 
and that of August o>68 in. The deficiency for the 
summer on the average for 100 years is 5-42 in., and 
the total is only 19 per cent, of the average. Smaller 
falls have occurred previously in each month, but 
only once in July, in 1825, when o-io in. fell. The 
fall for the whole summer is the smallest in the 
last 105 years, the next lowest being 1*36 in. during 
the summer of 1818, followed by 2-50 in. for 1864. 
The sunshine for the three summer months at Green¬ 
wich registered 222 hours in June, 286 hours in July, 
and 179 hours in August, in all 687 hours, which is 
92 hours in excess of the normal for the summer 
season. 

Charts showing the deviation of the pressure and 
temperature from normal values for each month and 
for the year 1910, based on observations at land 
stations—generally two for each io° square of lati¬ 
tude and longitude—have just been published by the 
Meteorological Office under the title of 4i Roseau 
Mondial, 19io.” The charts have been prepared to 
illustrate the tables which were issued in 1920, and 
a similar volume of charts for 1911 was published in 
1916. The late war has rendered it difficult at 
present to obtain data for the later years. This world¬ 
wide meteorology will add much to our present know¬ 
ledge of weather changes, which in many respects 
are exceedingly intricate; it is by such world-wide 
information that we may eventually hope to forecast 
for longer periods than is possible at present, and in 
time, perhaps, we may foresee the character of a 
coming season. Atmospheric-pressure lines of equal 
deviation from normal are given for each five milli¬ 
bars, and for temperature the individual deviations 
are plotted for each station. In this volume it has 
not been found possible to represent graphically the 
deviation of rainfall from normal. Among many 
other questions of interest, such charts may render 
it possible to form some idea as to whether the pres¬ 
sure of the atmosphere is always practically uniform 
over the world as a whole; the charts in question 
would seem to suggest that it is, but a more detailed 
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examination must be made to substantiate such a 

conclusion. 

The September issue of the Philosophical Magazine 
contains a paper on 44 The Effect of Temperature on 
the Rigidity and Viscosity of Metals ” by Messrs. 
Kei Iokibe and Sukeaki Sakai, of the University of 
Sendai, Japan, which appeared in vol. 10 of the 
Science Reports of that University. The method 
used by the authors is that of torsional oscillations 
of a wire 25 cm. long and o-6 to 0-7 mm. diameter 
suspended vertically in a tube furnace electrically 
heated to 7oo°-Soo° C. In all the thirteen metals 
tested as the temperature rises the rigidity decreases, 
according to a parabolic law which would make the 
value zero at the melting point. The decrease at low 
temperatures is small for metals with high melting 
points, but becomes rapid near the melting points in 
all cases. The viscosity as determined on Honda’s 
theory from the logarithmic decrement of the oscilla¬ 
tion increases rapidly as the temperature rises up to 
the melting point, but in the case of metals with high 
melting points there is a range of temperature below 
ioo° C. within which the viscosity decreases slightly 
with rise of temperature. 

In a note on p. 502 of Nature for June 16 we 
directed attention to the conclusion of Mr. T. L. 
Eckerslev that the main source of the trouble in the 
determination of the direction from which a radio 
message cojmes during the night is the wave reflected 
downwards at the under-surface of an outer con¬ 
ducting layer of the atmosphere. In the August issue 
of the Radio Review Messrs. G. M. Wright and S. B. 
Smith, of the Marconi Research Department, describe 
observations on the night behaviour of the heart- 
shaped polar diagram obtained by combining a single 
frame with a vertical aerial, and find that it agrees 
with the refiected-wave theory. It shows further that 
the reflected ray is in a vertical plane and that its 
angle'of incidence is small. In these circumstances 
the minimum of the heart-shaped diagram gives the 
.correct bearing of the transmitting station, whether 
night disturbances are present or not. 

The paper on the magnetic electron which Prof. 
A. H. Compton, of the University of St. Louis, con¬ 
tributed to the American Association for the Advance¬ 
ment of Science in December last is reproduced in the 
August issue of the Journal of the Franklin Institute. 
After pointing out that Langevin’s theory of diamag¬ 
netism is inadequate quantitatively and makes dia¬ 
magnetism transient instead of permanent, Prof. 
Compton shows that the evidence is in favour of the 
negative electric charge being the prime cause of the 
magnetic property of the molecule. His own ob¬ 
servations on the passage of X-rays through, and 
their reflection from, magnetised crystals show no 
evidence of the orientation of the molecules by the 
magnetic field, which present theories of magnetisa¬ 
tion postulate. He considers that the electron 
spinning about an axis through itself like a small 
gyrostat is more likely to be the ultimate magnetic 
particle than either the atom or the molecule, and 
thinks that the spiral form of path which is so 
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frequent in the case of cathode or / 3 -rays in air sup¬ 
ports his view. 

A further contribution to the study of the African 
rift valleys and their world-relations will be issued 
shortly by Messrs. Seeley Service and Co., Ltd?, in a 
new work by Prof. J. W. Gregory, entitled “The 
Geology and Rift Valleys of East Africa. 5 ’ Its object 
is to show the continuity of the rift valley from Pales¬ 
tine to south of the Zambesi, with the exception of 
a short gap in the southern part of the Tanganyika 
territory. The work also summarises the volcanic 
history of East Africa, and shows that the rift valleys 
have been formed by a series of earth movements 
connected with the foundering of the Indian Ocean. 
These movements began in the Cretaceous, and have 
lasted until quite recent times. Some movements in 
connection with them are probably still in progress. 
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The new list of forthcoming books just issued by 
Messrs. Methuen and Co., Ltd., contains a number 
of works relating to the subject of relativity, viz. ;— 
“ Space—Time—Matter,” Prof. H. Weyl, translated 
by H. L. Brose; “ Einstein the Searcher : His Work 
Explained from Dialogues with Einstein.,” A. Mosz- 
kowski, translated by H. L. Brose; “An Introduction 
to the Theory of Relativity,” L. Bolton; “Relativity 
and the Universe,” Dr. H. Schmidt, translated by 
Dr. K. Wichmann; “The Ideas of Einstein's 
Theory,” Prof. J. H. Thirring; “Relativity and 
Gravitation,” by various writers, edited by J. M. 
Bird; and “The Fourth Dimension Simply Ex¬ 
plained,” a collection of essays selected from those 
submitted in the Scientific American's prize contest, 
with an introduction and editorial notes by Prof. 
H. P. Manning. 


Our Astronomical Column. 


The Bright Object of August 7.— Astr . Nach. 
No. 5118 contains a further observation of this object 
made at Plauen, Vogtland, by the daughter of Prof. 
E. Kaiser and several others. It appeared like Venus 
at its greatest brilliancy, low in the evening sky' 
shortly after sunset. Its position with regard to dis¬ 
tant terrestrial objects was accurately noted. At 
G.M.T. yh. 35m. its azimuth was 98° 22*6' from south 
to west, and its apparent altitude 2 0 35*9', or 2 0 21*9' 
corrected for refraction. Plauen is in N. lat. 
50° 29' 45 ?/ , long. E. Greenwich 12 0 7' 11 7/ ; Prof. M. 
Wolf deduces that the R.A. of the body was 
nh. 67m., N. decl. 7 0 9'. This gives longitude 
165-0°, N. lat. i° 20 ; . It may be mentioned .that the 
place of Jupiter was R.A. nh. 23-9 m., N. decl. 5 0 6 ; , 
but it does not seem possible that this could have 
been the body observed. 

The Lick Observatory position at G.M.T. 15b. was 
about R.A. 9I1. 22m.,,' N. deck 15-8°, or longitude 
138°, N. lat. 0-4°. . 

It is to be noted that the object observed in Eng¬ 
land was much closer to the sun (estimates of dis¬ 
tance 6° and 4 0 respectively) than the Plauen object, 
so that an element of doubt remains. But the latter 
observation was made in a much more exact manner, 
so it deserves greater weight. If we assume , the iden¬ 
tity of the Plauen and Lick objects, and that the 
motion was parabolic, then the maximum distance 
from the earth on August 7 was 0*005 * n astronomical 
units, or about twice the moon’s distance. It appears 
unlikely that a comet at this small distance would 
have such a well-defined stellar appearance. 

Einstein’s Real Achievement. —The Fortnightly 
Review for September contains an article with the 
above title by Sir Oliver Lodge, in which he alludes 
to the awakening of interest in relativity brought 
about by Einstein’s visit to England and the publica¬ 
tion of Lord Haldane's book, which extends the doc¬ 
trine to a wider held than that of kinematics. 

Sir Oliver Lodge notes that the more ardent rela- • 
tivists treat the subject from a purely geometrical 
point of view, and endeavour to eliminate all refer¬ 
ence to physical laws. For example, they suggest 
that the speed of a falling apple may be equally well 
attributed to the earth, and that the diurnal rotational 
movement mat be ascribed to • the heavenly bodies' 
themselves. They minimise,,their 'references to. the 
aether, some of them denying its existence. He depre- ■ 
cates these methods of treatment as* unlikely to lead 
to 1 'advance in our knowledge of‘the universe. For" 
'Ms own part 'he expresses an ardent belief in 'the 
reality of the aether and its association with electricity 
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and matter. He gives a .brief resume of.the work of 
Clerk Maxwell (extended by Larmor, Lorentz, and 
Thomson), referring in particular to the relation con¬ 
necting the electrostatic and electromagnetic units 
with the velocity of light, and passing on to the 
Lorentz-FitzGerald contraction, which plays an im¬ 
portant part in the equations of relativity. 

He urges the retention of the Newtonian conception 
of force in celestial mechanics, the simple law of in¬ 
verse squares being amplified by the addition of the 
terms arising.from the change of,inertia with motion. 
He 1 expresses his admiration at the skill which has 
succeeded in reducing the action of forces to formulae 
in pure geometry; nevertheless, he considers that one 
■ is thereby, introducing complexity and departing from 
the realities of Nature, However, throughout the 
article there is nothing but praise for Einstein's 
achievements, and criticism is merely directed against 
the method of expressing them. 

Nebular Lines in Spectrum of R Aquarii. —The 
detection of the bright nebular lines at 4363, 4471 
(helium), 4658, 4959, and 5007 superposed on the Md 
spectrum of this star was announced in 1919 by Mr. 
Paul Merrill, who gives,an account in the Astrophys . 
Journ . for June of his further researches on the spec¬ 
trum. Four spectra are reproduced, three of which 
were taken about a month before maximum (magni- 
, tude 8**3 to 7*0), and the fourth forty-seven days after 
minimum (magnitude 10*2), The first three show a 
continuous spectrum with the customary lines and 
bands of the Md type, together with the' five bright 
lines. The fourth shows the bright lines quite as 
strongly as at maximum, but there is no trace in the 
reproduction of a continuous spectrum, and it is noted 
that it was practically absent even with considerably 
longer exposures. 

There is also, a comparison of the displacements of 
the two spectra on the plates taken near maximum. 
The Md bright lines give —33 km./sec,, Md absorp¬ 
tion lines -19, nebular lines except 4363 —10, and 
4363 nebular —25. A statistical investigation on 
the stars of Md spectrum is being undertaken in the 
hope of determining whether the bright lines or the 
absorption ones, or neither, give the correct radial 
velocity. Many of them, including Mira Ceti, give 
the same relative displacement of about 14 km,/sec. 

Mr. -Merrill suspects that the appearance of the 
nebular, lines in the spectrum of ,R Aquarii may have 
taken., place* quite t recently. pe ,has examined , the 
Hazard objective-prism spectrograms (dating from 
1893). These lines are not observable on them. 
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British Roses 

T HE genus Rosa, along with the brambles (Rubus), 
hawkweeds (Hieracium), and certain other poly¬ 
morphic genera, has long furnished serious problems 
to the systematic botanist. Darwin spoke of the kind 
of variability which these genera show as “ indepen¬ 
dent of the conditions of life,” meaning that the 
differences exhibited are “of no service or disservice 
to the species,” and are therefore not directly subject 
to natural selection. Modern geneticists -would largely 
agree with that point of view. 

In two recent papers (Annals of Botany , vol. 35, 
p. 159, and Trans. Nat. Hist. Soc. Northumberland, 
Durham, and Newcastle, vol. 5, part 2) Dr. Harrison 
and Miss Blackburn have thrown a great deal of light 
on the polymorphic condition which has long puzzled 
students of British roses. Their results are based on 
a careful study of the roses of northern England in 
the field and a cytological investigation of their 
chromosomes. This type of combined cytological and 
experimental investigation has already elucidated the 
nature of the variability in such genera as CEnothera 
and Drosophila, and its application to other groups is 
probably the most promising field in present-day genetics. 

Contrary to the early studies of Strasburger, the 
fundamental haploid number of chromosomes in the 
genus Rosa is found to be seven. In Rosa arvensis 
and related forms the diploid (2 x) number of chromo¬ 
somes is fourteen. These forms show normal fer¬ 
tilisation , and the meiotic divisions are free from 
irregularities. The group of forms to which R . pim- 
pin ellifolia, L., belongs is tetraploid, the somatic 
number of chromosomes being twenty-eight (4X). In 
these forms also the meiotic divisions are for the 
most part normal, and fertilisation is necessary. 
These two groups of roses form a parallel to the 
diploid and tetraploid types in species of CEnothera, 
and since tetraploidv is known to have originated by 
mutation in CEnothera, it has probably originated in 
the same manner in the roses. The group of roses 
known as Villosae is also tetraploid, but that these 
roses have originated in another way, probably as 
hybrids, is shown by the behaviour of their chromo¬ 
somes, for instead of forming fourteen pairs in the 
reduction division there are seven pairs and fourteen 
single chromosomes. 

Perhaps the most interesting are the pentaploid 
(5 x ) roses, of which four groups are recognised, con¬ 
taining such species as R. sylvestris , R. rubiginosa, 
and R. coriifolia. These have thirty-five somatic 
chromosomes and twenty-eight in the reduction divi¬ 
sion. Of the latter bodies seven are pairs or bivalents 
and twenty-one singles or univalents, thus making up 
the full number. The bivalents are almost invariably 
arranged in a central group surrounded by the uni¬ 
valents. These pentaploid roses have probably all 
originated through crossing, as is indicated by. the 
behaviour of their chromosomes, among other things. 
The reduction divisions following this manner of 
chromosome pairing show the familiar irregularities 
in the distribution of their chromosomes, with the 
result that the pollen is almost wholly sterile. Dr. 
Harrison has also shown experimentally that these 
forms will set seed apogamously, although producing 
fertilised seeds in the same flow’er. The presence of 
apomixis, of course, accounts for these roses coming 
true from seeds. 

The diploid roses and the Pimpinellifolias, which are 
sexual, are, on the contrary, looked upon as pure 
species. In accordance with the views of Ernst in a 
book on apogamy, published during the war, the 
presence of apogamy is regarded as a result of the 
stimulus of hybridity to vegetative development. The 
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and Hybridity. 

authors would explain the origin of many British 
Hybrid roses of this type through northern forms be¬ 
longing to the Afzelianse clashing with the southern 
Eucaninse, owing to climatic changes occurring per¬ 
haps at the beginning of the Glacial period. Other 
hybrids are probably being formed even now, and 
| since the Afzelianas are themselves pentaploid (5 x) 

! they must be the product of stiff earlier crossing. 

| Thus it seems clear that a large proportion of our 
, rose species are ancient hybrids the characters of 
w’hich are perpetuated by apomictic reproduction. 

Mr. J. R. Matthews (New Phytol., 1920, p. 153) 
has also made a systematic study of British rose 
hybrids, and Miss Cole (Bot. Gazette , 1917) has 
examined the pollen of American roses. 

These and similar results obtained in recent years 
raise several important • questions. The first is, of 
course, the part plaved by crossing in connection with 
evolution. The most extreme views on this subject 
have probably been held by Lotsy and Jeffrey. Both 
agree in believing that hybridisation occurs practically 
throughout the Angiosperms. The former, however, 
v/ould attempt to explain all evolution as the result 
of crossing, while the latter holds that hybridisation 
and hybrid forms can have played no part whatever in 
evolution. In this connection it seems well to remem¬ 
ber that in open-pollinated plants the evolutionary 
unit wall be a group of interbreeding forms differing 
from each other in various characters, the differences 
being perpetuated bv the crosses between individuals 
w’hich are made each year. Crossing between related 
forms is then a condition under which evolution has 
taken place not only in open-pollinated plants, but 
also in animals. It does not necessarily follow’, how¬ 
ever, that crossing is the cause of that evolution. Dr. 
Harrison and Miss Blackburn conclude that “hybridity 
is one of the prime factors in the evolution of species,” 
if not the only one. Their own results with the tetra¬ 
ploid (4 x ) roses of the group Pimpinellifollae, however, 
indicate that after the tetraploidv originated (whether 
through the stimulus resulting from crossing or not), 
germinal changes, i.e. mutations, must have occurred, 
giving rise to the present group of tetraploid forms. 
Again, the occurrence in various rose species of micro¬ 
genes differing from each other in having full green 
or glaucous foliage, glabrous or hairy leaves, etc., can 
probably be best interpreted as the result of what we 
now call parallel mutations rather than indicating 
orthogenesis, as Dr. Harrison suggests. 

Viewing these and related facts as a w’hole, it 
seems clear that while mutation and crossing are 
almost inextricably intermingled in the history of many 
plant genera, yet it does not follow’ that crossing Is 
the cause of mutation. Even if this w’ere the case, 
they should still be regarded as separate phenomena. 
It is a curious fact that in Drosophila, where the sexes 
are separate and crossing of individuals must there¬ 
fore take place in every generation, no one seems to 
have tried seriously to explain the mutations as a 
phenomenon merely of hybridisation. This is probably 
because the evidence appears strong that many of 
these mutations had their germinal origin at about 
the time they appeared as external characters, i.e. in 
the immediately preceding generation of germ-cells. 

Another point of general interest in this connection 
relates to the pollen sterility of hybrids. Jeffrey and 
his pupils have claimed that the presence of u bad 
pollen ” is a proof of hybridity. This is the revival 
of a much older view, and studies of the pollen of 
Epilobium, CEnothera, Rubus, and other genera have 
been cited in support of this contention. Some of the 
results have been severely criticised by systematists, 
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who have shown that in certain cases only one species 
exists in a region where the presence of bach pollen 
is supposed to have proved hybridisation. Messrs. 
Brainerd and Peitersen have made a study of the 
New England Rubi (Vermont Agric. Expt. Sta. Bull. 
No. 217), in the course of which they find much 
hybridisation and no forms with entirely good pollen; 
they are therefore inclined to accept this dictum. 
That ”bad pollen” is unsafe as a criterion of 
hybridity is shown, however, by other results. For 
example, Profs. Gates and Goodspeed (Science, 1916, 
p. 859), examining the pollen of various Californian 
species, found a variable proportion of bad pollen 
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in Trillium giganteum , the nearest relative of which 
is in the Eastern States; Direct occidentalism the ortly 
other species being in eastern North America; and 
Scoliopus Bigelovii , a remarkably isolated genus of 
Liliaceae, the only other species of the genus occurring 
much farther north. 

That sterility or fertility of pollen is an inherited 
character has been shown in the sweet pea by Bate¬ 
son and in the velvet bean (Schizolobium) by Belling, 
and it is reasonable to conclude that the occurrence 
of bad pollen may result not only from crossing, but 
also from mutation and from physiological or environ¬ 
mental conditions. 


Geography 

By Prof. Grenville 

r PHE Geographical Society of Vienna continued its 
-*• octavo Mitteilungen througnout the war-years, 
though the style kaiserliche konigliche perforce dis¬ 
appeared from its title with the issue of No. 12 in 
November, 1918. Few contributions could be ex¬ 
pected from Austrian travellers in unusual fields, but 
the reviews of current exploration in all parts of the 
globe have kept the members up to date. The editors 
in 1914 were Drs. Fritz Machatschek and Hermann . 
Leiter. The former became sole editor for 1915, and 
the latter acted from 1916 onwards. One naturally 
looks at first for special studies arising out of war- 
conditions. As early as October, 1914, Oberstleutnant 
Josef Paldus (vol. 57, p. 395) reviewed the system 
•on which maps are grouped in the Kriegsarchiv in 
Vienna, This collection is rich in materials for 
students of history, and is by no means restricted to 
maps that will help modern armies in the field. It 
•originated in an official military library formed by 
Prince Eugene of Savoy, whose frequent crossings of 
the Alps, and campaigns from Douai to Belgrade, 
must have impressed him deeply with the value of 
.cartography. The kindly autocrat Joseph II. 
organised a detailed survey of the Austrian lands, 
remarking that to rule well' required an accurate 
knowledge of the country. So long as he lived the 
collection of geographical material was carried on in 
a most liberal spirit. The position of xAustria soon 
caused its military cartography to extend over ad¬ 
jacent lands, and Viennese maps are still our best 
authorities for a large part of the Balkan States. 
The sheets of the beautiful map of central Europe, on 
the scale of 1 ; 200,000, which are frequently revised, 
are, moreover, among the best aids to travellers in 
southern Germany, northern Italy, Bosnia, and 
Poland. Oberstleutnant Paldus gives the date of in¬ 
ception of this series as 1907; but the Szombdthely 
sheet was issued in 1897, and the present writer used 
many others in road-journeys between Vienna and 
Sarajevo in 1899. The previous 1 : 300,000 map, re¬ 
markable in its time, seems to have escaped mention. 

During the recent war Austrian observers were 
able to penetrate Albania from the north. Baron 
Nopcsa (vol. 59, p. 520, 1916) has utilised his col¬ 
lection of maps for an interesting summary of carto¬ 
graphy in the region, beginning with the coast of 
“ Dyrrachio ” about a.d. 250. The paper is illustrated 
by numerous drawings from maps of the Cattaro- 
Dulcigno district, coming down to 1914. Eugen Ober- 
hufnmer (vol. 61, p. 313, 1918) describes a journey 
with other members of an intelligence-bureau during 
the occupation of Montenegro and Albania. He directs 
attention to the map of Serbia, 1 : 75,000; completed 
by that State in 1888; this was repeated, from 1897 
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in Austria. 

A. J. Cole, F.R.S. 

onwards, by an Austrian edition, in which the names 
are in Roman characters. Albania remained unsur¬ 
veyed; Baron "Nopcsa looked forward to the publica¬ 
tion of Austrian work done during the war. Mean¬ 
while, many things have happened, and the region 
has again eluded the embrace of an interested group 
of nations. Oberst Hubert Ginzl (vol. 61,, p. 497) 
illustrates, by reproductions from the older sheets and 
the coloured and contoured new editions, the immense 
improvements made in the maps of Serbia and Albania 
under the stress of war. The older issues might guide 
troops along the highways, but were found useless for 
tactical dispositions. E. Nowak (vol. 62, p. 211, 
1919) describes progress made by the war-geologists 
eastward from Durazzo and Valona. One wishes 
that peaceful international relations could ensure the 
completion of the good work thus begun. 

In vol. 61, pp. 609-40, and vol. 62, pp. 25-40 (1919), 
six authors discuss, from various points of view, 
morphological, climatic, faunistic, and anthropological, 
how far natural boundaries can be assigned to Poland 
as marked out by the peace-terms. Id. Praesent, in 
the anthropogeographical article, points out how the 
boundary between different types and grades of cul¬ 
ture strikes the eye as one enters Poland—at Illowo, 
for instance—in the absence of any morphological 
feature. Even Galicia, with the glorious city of 
Krakow as a centre, has hung behind from a material 
point of view. The matter is not entirely due to 
political conditions. Anyone who knows the village 
inns, as compared even with those of Hungary, will 
agree that Praesent’s observation is not inspired by 
race ^sentiment. Indeed, such sentiment as is allowed 
within the walls of the Geographical Society of 
Vienna seems directed towards a distant and hypo¬ 
thetical England, figuring as a corsair on the seas. 

Anthropologists, such as Josef Weninger (vol. 61, 
P* H 3 > I 9 I ^)» took advantage of the prisoners’ camps 
to study unfamiliar folk. The Georgians are especially 
complimented on their understanding and on their 
sympathy with the spirit of research. 

Among historical studies Hans von Voltelini 
( v °l- 59 >,P- 181, 1916) gives a valuable account of 
the origin of the southern boundaries of Austria 
before the war, which, of course, serves to rectify some 
current judgments. There are, for instance, writers 
who forget that Trieste escaped in 1382 from warfare 
with Venice to the security of Habsburg rule, and 
remained under this “domination” for more than five 
hundred years. The Austrians, however, did not be¬ 
come long-distance seamen until the sixteenth century. 
Prof. Eduard Zenker contributes papers on the Roman 
roads of Austria. “ Karnuntum—Vindobona ” (vol. 60, 
P- 5 ° 7 > *9*?) reminds us of how Rome is* still remem- 
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bered. We halted one golden evening at the little 
inn of Petronell, and praised the wholesome quiet of 
the spot. “Yes,” replied the ostler, “Marcus Aurelius 
loved it well.” It was not until the next morning 
that we saw the ruins of Carnuntum by the road. 

As an example of European study we may note 
that Fritz Machatschek (vol. 6o, pp. 235 and 274) ; 
describes the southern flanks of the Erzgebirge. This i 
chain must no longer be regarded as an Armorican 
anticlinal ridge, but has been determined by succes¬ 
sive bulgings of the floor from Lower Oligocene times : 
onwards. Terrace-regions on the south represent 
portions of the main gently curved surface that have 
been lowered by faulting, and the well known vol¬ 
canoes that produce such variety in the landscape 
are manifestations of earth-movements that con¬ 
tinued into the Quartary (Quaternary) era. The 
evidence of such movements is seen in the stages by 
which the Eger Valley has been deepened. To turn f 
to farther fields, economists and politicians will find 
much of interest in H. Leiter’s review (vol. 62, pp. j 
414 and 4^3, 1910) of the present railway-system of 
Africa. The unfinished Cape-to-Cairo route now 
offers few attractions in view of the proposed cross¬ 
cut from Bukama, its present terminus, to the Congo 
mouth, a point quickly reached by sea from England. 
The numerous recent developments from the coasts 


of the Mediterranean, the Red Sea, and the Indian 
Ocean are described, and the dry details soon link 
themselves together as a romance. “Un tourbillon 
de sable,” we once said to our guide, looking south 
over the Sahara, where a cloud rose among the 
dunes. “Pardon, monsieur,” he replied, “c’est le 
chemin de fer.” The railway was going forward to 
Touggourt. 

The comprehensive paper by C. Dtener on “Die 
Groszformen der Erdoberfiache ” (vol. 58, p. 329, 
1915) concludes that continental blocks and ocean- 
basins have shown permanence, at any rate since 
Permian times. Such work takes us into wader fields 
than Eugen Oberhummer’s interesting discussion of 
imperialistic policies (vol. 63, p. 101, 1920) or H. 
Hassinger’s well reasoned attempt to define the boun¬ 
daries and the qualities of a Middle European region 
(vol. 60, p. 437, 1917)- Both these essays in political 
geography provide much food for thought, and Mas¬ 
singer’s remark on the mixture of races between the 
Straits of Dover and the Black Sea is worth quoting : 
“Reiner Nationalstaat und Panslawismus sind Mittel- 
europa fremd und wirken hier unnaturlich.” 

More illustrations are needed for papers dealing 
with natural features; but this defect must not be 
charged against those who have done their best to 
advance knowledge through the war-time. 


Valence. 


T N an article on “Types of Valence ” in Science for 
July 22 Dr. Irving Langmuir develops still further 
the views on this subject which are associated with 
his name. He points out that the term “valence” 
has been used to describe (1) positive valence, or the 
number of electrons an atom can give up; (2) nega¬ 
tive valence, or the number of electrons an atom can 
take up; and (3) covalence, or the number of electrons 
an atom can share with its neighbours. He brackets 
the first two under the name of “electrovalence,” and 
accounts for them by the tendency to form a complete 
layer of 2, S, 8, 18’, iS, or 32 electrons (First postu¬ 
late). The outer incomplete layer of electronegative 
elements, such as oxygen and the halogens, which 
tend to take up electrons, is distinguished as a 
sheath, and this term is used even when the atom has 
taken up electrons, so that the outer layer has be¬ 
come for the time a completed sheath in the nega¬ 
tively charged ion. The same term is also used in 
the case of the electropositive elements to describe 
the small excess of electrons which are lost when 
the atom becomes a positively charged ion. 

The simplest complete layer consists of two electrons 
(e.g. in He or H+) in close proximity to a nucleus; 
such a pair of electrons is called a duplet, and this 
term is extended to include any pair of electrons which 
is rendered stable by its proximity to one or more 
positive charges. The third type of valence is then 
controlled by the second postulate that “two atoms 
may be coupled together by one or more duplets held 
in common by the completed sheaths of the atoms.” 

Since each duplet eliminates two electrons as com¬ 
pared with those required to form a pair of complete 
sheaths, it follows that the algebraic sum of the 
electrovalences and covalences for all the atoms in 
any complete compound (i.e. a compound in which 
the sheaths of all the atoms are complete) is zero. 
Complete compounds without covalence include NaCl, 
BaBr a , K,S; MgO, BN, ALO,; AlF a , PCh, SF e , etc. 

In these last compounds the halogens have seven elec¬ 
trons on the sheath of the atom, and therefore an 
excess of seven positive charges on the “ kernel ” (i.e. j 
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the atom minus the sheath), which creates a very 
strong attraction and enables these atoms to drag 
aw r ay as many as five electrons from an atom of 
phosphorus and six from an atom of sulphur. When 
i no positive atom is present the electrovalence of every 
atom must be negative; no atom can lose electrons, 

; and only covalence can exist. In this case the ordinary 
use of structural formulae is legitimate; when elec- 
j trons are transferred instead of being shared it is not. 
j Since the sheaths of atoms of atomic number less 
I than about 25 never contain more than eight electrons, 
the covalence of these atoms can never exceed four. 
With heavier atoms larger covalences may occur occa¬ 
sionally, e.g. in Ni(CO) 4 , Fe{CO) 5 , and Mq(CO) 6 the 
j number of atoms in the sheath of the metallic atom 
is 10, 8, and 6, or 8, 10, and 12 less than the number 
required to make a complete sheath of 18 electrons. 
We therefore have negative valences of 8, 10, and 12, 
as Indicated by the formulas of the three carbonyls. 

Incomplete compounds, containing atoms with in¬ 
complete sheaths, are particularly abundant In inter- 
metallic compounds where only electropositive atoms 
are present, each with a sheath very far from com¬ 
plete. Thus in the two long periods 18 electrons are 
; needed to complete the sheath, whilst, as a rule, only 
i 4 can be lost (maximum positive valency equals 4) 
in order to remove it; there are therefore 14 elements 
which are compelled to retain electrons in the outer 
layer, and very few of these can complete their 
sheaths. These elements are, therefore, exclusively 
metallic in character, and even their compounds with 
electronegative elements usually contain loose electrons 
in incomplete sheaths and often exhibit metallic con¬ 
ductivity. The small and irregular positive valences 
of the transition-elements of the tw T o long periods 
depend on the fact that their sheaths contain from 
$ to 13 electrons, of w T hich, as a rule, only 2, 3, or 4 
can be detached to make a kathion. 

The article is ingenious and suggestive, and repre¬ 
sents a distinct advance in the process of explaining 
why and how* combination between atoms takes place. 

t. m; L. 



XQ2 


2 MATURE 


[September 15, 1921 


University and Educational Intelligence. 

Birmingham. —Under the will of the late .Mr. . 
Morton, of Moseley (who, in response to the Univer¬ 
sity^ appeal for funds, gave io,oooL last 3 r ear), a sum 
of 2000 L is left to the University for the foundation 
of scholarships. 

The Birmingham Post of September id publishes a 
letter from the Vice-Chancellor (Sir Gilbert Barling), 
the Principal (Mr. C. Grant Robertson), and the Dean 
of the Faculty of Medicine (Mr. W.. F. Haslam) to 
the Board of Management of the Birmingham General 
Hospital, in which is pointed out the serious, effect on 
the clinical teaching of the students of medicine which 
will arise from the closing of two wards of the hos¬ 
pital. In a sympathetic reply the Board states that it 
is with the greatest reluctance that the wards have 
been closed, hut the failure of voluntary contributions 
to meet the increase in cost of upkeep of the.hospital 
has left no alternative. It is much to be desired .that 
the public will realise the seriousness of the situa¬ 
tion and that the necessary funds may be forthcoming 
to enable the wards to be reopened. 

Glasgow.: —Mr. S. Horwood Tucker has been ap¬ 
pointed to the lectureship in- organic chemistry. 

London. —The programme of University extension 
lectures for the coming session has just been issued. 
Courses of lectures will be given and classes held at 
about seventy local centres in different parts of 
London and the surrounding district. .The subjects 
treated cover a wide range, and lectures in the depart¬ 
ments of literature, history, science, art, architecture, 
and economics are included in the list. Amongst the 
courses is a series of lectures on “Some ’ Problems , 
of Modern Biology,” to be delivered by Dr. W. B. 
Brierley at Gresham College. 

Mr. R. M. C. Gunn, of Montrose, has been ap¬ 
pointed lecturer in veterinary anatomy and surgery 
in the University of Sydney. 

It is announced in Science of August 26 that by 
the will of the late Frances Appleton Foster, : of 
Weston, Massachusetts, the Massachusetts Institute 
of Technology will receive the sum of one million 
dollars and Wellesley College, Massachusetts, half a 
million dollars. . 

Leeds University has issued- as a small pamphlet 
a prospectus of evening courses in technology which 
will be available at the University during the coming 
academic year. In the departments of civil, 
mechanical, and. electrical engineering advanced 
courses extending over four or five years are provided; 
they' are intended to meet the requirements of the 
examinations for membership of the Institutions of 
Civil, Mechanical, and Electrical Engineers respec¬ 
tively. A four years’ course on coal-mining, designed 
to enable miners to qualify for managers* certificates, 
and special courses On dyeing and leather manufac¬ 
ture will also be given. An interesting' feature of the 
pamphlet is the section dealing with “Courses 
Qualifying for Research Work and Trade Investiga¬ 
tions.” Lectures and demonstrations will be ar¬ 
ranged with the idea of training students, in the 
methods of research adopted in the textile'industries, 
and, as a general rule, only students over twenty^wo 
years of age will be admitted. 1 ■ 

In the prospectus for the session, 1921-22 qf„ the 
Technical College, Bradford, full particulars, are given 
' bf- tlie, courses of instruction which will be given 
during the coming year. Three- or four-year courses 
Heading' to the college diplomas are provided in the 
: departments of textile industries, chemistry, dyeing, 
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and civil, mechanical, and electrical engineering. All 
these courses have been modified so that students 
for college diplomas may now present themselves for 
degree examinations at London University. Part-time 
courses, consisting chiefly of evening work, will also 
be given in the various departments. These lectures 
are provided principally in order to meet the needs 
of students who are employed in technical industries 
during the greater part of their time. Research work 
can also be undertaken at the college, and it is antici¬ 
pated that when the new engineering laboratories, in 
which accommodation will be provided for heat treat¬ 
ment, metallography, oxy-acetylene and electric weld¬ 
ing, etc., are available, this side of the activities of 
the college will receive a big impetus. 

A useful idea which has been adopted by Battersea 
Polytechnic is to issue an abridged calendar of the 
afternoon and evening classes provided during the 
coming session. It consists of 18 pages, but in that 
small space the authorities have contrived to indicate 
the subjects which, will be dealt-with, the lengths of 
the various courses, and, in many cases, a time-table 
of the lectures. A brief account of the full-time day 
courses is also given. Full instruction in prepara¬ 
tion for London University examinations in science 
and engineering is provided in both day and evening 
classes, while there are also day courses in mechanical, 
civil, and electrical engineering, chemistry, physics, 
and sanitary science which lead to the college dip¬ 
lomas in the various subjects. Evening courses of 
similar scope are also to be given. In addition, special 
courses for honours students in chemistry have been 
arranged; Dr. F. W. Aston will lecture on atomic 
weights and isotopes, Dr. S. S. Zilva on enzyme 
chemistry, Mr. Greenberg on the microscopy of foods 
and drugs, and Mr. A. R. Pearson on the technology 
of fuels. Research by students of post-graduate 
standing is permitted only when the accommodation 
required is not such as to interfere with the routine 
work of the polytechnic. The pamphlet can be ob¬ 
tained free of charge on application to the Principal, 
Battersea Polytechnic, London, S.W.ti. 

The sixteenth report (for the year 1919-20) of Leeds 
University, which has recently been published, pro¬ 
vides a "brief but interesting account of the many 
activities of the University, together with some 
interesting figures relating to the cost of University 
education. Taking the University as a whole, the 
cost per student for the past year was about 75L 
This figure is less than that for'the year 1913-14 by 
some 7 1 . The fall in the cost is accounted for by the 
fact that the number of students has greatly increased, 
while the salaries of the professorial staff, as we have 
said repeatedly in these columns, shows but a rela¬ 
tively small increase. However, of this 75L the 
average fee paid by the student is 27L, leaving some 
48L per head to be found, by the University. An 
analysis of the total income available for IQ20-21 
reveals the fact: that 36-1 per cent, was provided by 
students’ fees, 327 per cent, by Government grants, 
16*4 per cent.,by grants from local education authori¬ 
ties, and 14, -8 per cent, by endowments, subscriptions, 
etc. The most noteworthy gift’ was a sum of 40602. 
from the Cloth workers’ Company of London, which 
brings the^ total of that company’s list of benefactions 
to the University to no less than 77,250 2 . Some valu¬ 
able plant and machinery, have also been presented by 
Various engineering firms. The officials responsible 
for the .finance of the LTnxversitv are, to be congratu- 
lated on, the fact that, in spite of building new lecture- 
ropms 4p4 laboratories and.,making other.costly ex¬ 
tensions, .the University nyill enter upon the .year 
1921-22 without a deficit in its accounts. . 
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Calendar of Scientific Pioneers. 

September 15, 1883. Joseph Antoine Ferdinand 
Plateau died. —A valuable contributor to physiological 
optics and molecular physics. Plateau was trained 
under Quetelet, and from 1S35 to 1871 held the chair 
of physics at Ghent. From 1843 he was totally blind. 

September 16, 1736. Gabriel Daniel Fahrenheit died. 
—German by birth, Fahrenheit became an instrument- 
maker at Amsterdam. His improvements in thermo¬ 
meters consisted in the use of mercury, the introduc¬ 
tion of the Fahrenheit scale, and the substitution of 
elongated bulbs for round ones. 

September 16, 1869. Thomas Graham died,—Distin¬ 
guished mainly for his investigations in physical 
chemistry, Graham from 1837 to x ^55 held the chair 
of chemistry in University College, London, and was 
the first president of the Chemical Society. He dis¬ 
covered the law of the diffusion of gases, and to him 
we owe the terms “crystalloid/’ “colloid, 5 ’ “dialysis,” 
and “ atmolysis. ” 

September 17, 1783. Leonhard Euler died.— Though 
born in Basle and trained in mathematics by Jean 
Bernoulli, Euler passed most of his life at St. Peters¬ 
burg and Berlin. One of the greatest mathematicians 
and physicists of the eighteenth century, his works 
have been described as a perfect storehouse of inves¬ 
tigations on every branch of algebraical and 
mechanical science. 

September 17, 1836. Antoine Laurent de Jussieu 

died. —Carefully trained in medicine and botany by 
his uncle Bernard, de Jussieu in 1789 published his 
“Genera Plantarum, ” a volume which formed the 
basis of modern botanical classification. The Musde 
d’Histoire Naturelle was reorganised by him in 1793. 

September 17, 1877. William Henry Fox Talbot 
died. —A graduate of Trinity College, Cambridge, 
Talbot from 1822 contributed scientific papers to the 
Royal Society, but is most famous for his pioneering 
work in photography. He was the first to produce 
positives from negatives, and invented the “Calo- 
tvpe 55 process. His apparatus has recently been 
given to the Royal Photographic Society, and it is 
proposed to set up a memorial to him at Laycock 
Abbey, Wiltshire. 

September 18, 1896. Armattd Hippolyte Louis Fizeau 

died.—An early worker on photography, Fizeau also 
made many investigations on light and heat, and in 
1849 determined the velocity of light by measuring the 
time it took to travel between Suresnes and Mont¬ 
martre, a distance of 28,334 ft* He was awarded the 
Rumford medal in 1866, and from 1878 was a member 
of the Bureau des Longitudes. 

September 19, 1710, Ole Romer died, —The dis¬ 
coverer of the finite velocity of light, Romer was born 
in Jutland, became a pupil of Erasmus Bartholin, 
worked with Picard, and spent the years 1672 to 1681 
in Paris. He made known his great discoveries to 
the Paris Academy of Sciences in 1675. Returning to 
Copenhagen as a professor of mathematics and 
astronomy, he there set up the first modern transit 
instrument. Practically all his manuscripts and in¬ 
struments were destroyed by fire in 1728. 

September 19, 1761. Pieter van Musschenbroek 
died, —A well-known Dutch experimental philosopher, 
Musschenbroek held chairs at Duisburg, Utrecht, and 
Leyden, and added greatly to the knowledge of the 
physical properties of bodies. 

September 21, 1578. .Girolamo Cardano died.— One 
of the most interesting figures connected with the 
revival of science in Europe, Cardano was a physician, 
astrologer, and mathematician, and held positions at 
Pavia, Milan, and Bologna. His chief mathematical 
work is his “Ars Magna,” published at Nuremberg 
in 1545. E. C. S. 
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Societies and Academies. 

Paris. 

Academy of Sciences, August 29.—M. Leon Guignard 
in the chair.—M. de Seguier ; The primitive quaternary 
group of collineations of order 25920 and the Hessian 
group.—J. Chazy: Curves defined by differential 
equations of the second order.—S. Carras: Triple 
orthogonal systems.—G. Bertrand : Newton’s law and 
Einstein’s formula for the perihelion of the planets.— 
L. Gentil: The phenomenon of mounds (rideaux) 
and solifluction. These mounds are frequent in the 
region between the Somme and the Bresle, and have 
been attributed by’ the author to superficial slipping of 
siliceous clay' softened by rain. The frane of R, 
Almagia and the solifluction of J. G. Anderson are 
considered as particular cases of a phenomenon which 
in France leads to the formation of rideaux. —E. 
Zaepffel: Mobile starch and geotropism. It was proved 
experimentally that in an apparatus containing the 
substances present in the plant-cell (water, amylase, 
sugars, and starch) the concentration of the sugar 
became unequal, with a maximum in the immediate 
neighbourhood of the starch grains. In the plant-cell, 
with the starch grains resting on the semi-permeable 
protoplasmic membrane, this change of concentration 
in sugar causes modifications in the osmotic relations 
between the different cells which explain the move¬ 
ments of the tissues.—J. Pettier ; Observations on the 
chromatic, masses of the cytoplasm of. the oosphere in 
Mnimn undiilatum and M. punctatum .—W. Kos* 
kowski and E. Maigre : The peripheral origin of the 
hyperthermia .produced by methylene-blue.—W. 
Kopaczewski; Surface tension and the suppression of 
shock by sodium hyposulphite. Details of experiments 
proving that sodium hyposulphite reduces the increase 
of surface tension caused b_v the addition of distilled 
water to serum.—G. Bourgmgnon : Modification of 
the chronaxy" of the motor nerves and muscles by 
reflex repercussion. 

Sydney. 

Lirniean Society of New South Wales, July 27.—Mr. 
G. A. Waterhouse, president, in the chair.—Dr. R. J. 
Tillyard; Mesozoic insects of Queensland. No, 8. 
Hemiptera Homoptera (continued). The genus. Meso- 
gereon, with a discussion of its relationship with the 
Jurassic Palseontinidse. Additional material compris¬ 
ing three forewings and fragments of two hindwings 
has been found. In addition to the single species of 
Mesogereon already known, four species are described 
as new. It is concluded that Handlirsch was wrong 
in considering the Palaeontinidse to belong ^to the 
L^pidoptera, and that the general build of the^ insects, 
the venational scheme, the armature of the wing, and 
the structures of the margin show that the Palseon- 
tinidse are closely related to the genus Mesogereon, 
and that both have a less close connection with the 
recent Cicadidse.—G. D. Osborne and W. R. Browne: 
Note on a glacially striated pavement in the 3 Kut- 
tung series of the Maitland District. The striated 
pavement described provides evidence of the presence 
of land-ice which previously had been indicated solely 
bv the presence of glacial ’conglomerates and varves. 
The direction of the striae is N« 13 0 W.-S. 13 0 E., the 
ice ,having moved in a northerly direction. The^ floor 
over which the ice moved is composed of a biotite- 
dacite, and is overlain by well-laminated varve-rock.-— 
T. Steel: The occurrence of calcium oxalate in the 
Gidgee wattle, Acacia Cambagei. The bark of this 
tree contains 18*8 per cent. *(dry) of calcium oxalate, 
the highest amount recorded for any plant. The 
timber contained an average of 4*77 per cent. The 
barks of a number of other species of Acacia were 
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found to contain from 1-36 to 8*92 per cent, of oxalate, 
thus resembling the Eucalypts.—G. F. Hill: Copto - 
termes Raffrayi, Wasman (fam. Termitidse). This 
Termit was described in 1900 from specimens of the 
soldier caste. From the examination of a nest series 
of imagines, soldiers, and workers and two series of 
soldiers and workers the validity of Wasman’s species 
is now definitely established. 
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Causes of Fluctuations In the Birth-rate. 

T is not surprising-, in view of the fundamental 
Importance of “population, that the declining 
birth-rate, which began in England in 1876 (in 
France much earlier), and has now become 
general in most civilised countries having accu¬ 
rate records, has been the subject of numerous 
studies. At first crude birth-rates stated per 1000 
of the total population were regarded as sufficing 
for these studies. They did so when all that was 
desired was to show the effect of births on the 
increase in population. These birth-rates, how¬ 
ever, failed to Indicate the true fertility of the popu¬ 
lation. Child-bearing in women practically occurs 
only between the ages fifteen and forty-five: it 
varies greatly in married couples, according 
to the proportion of married women living at 
different ages within these thirty years of life, 
and according to the duration of marriage. 
The age of the father has been found, in actual 
experience, to have an almost negligible influence. 

There have been two major studies In which the 
subject has been investigated and correction made 
for these arithmetical causes of variation, one by 
Newsholme and Stevenson, which appeared in the 
Journal of the Statistical Society in 1906, and 
another by Mr. Udny Yule, published at the same 
time in the same journal. The results of these 
investigations are summarised in an Interesting 
paper now before us. 1 

The facts show that the decline in the birth- 

1 H The Fall of the Birth-rate.’ A paper read before the Cambridge 
University Eugenics Society, May 20, 1920, 'by G. Udny Yule. Pp. 43. 
Cambridge: At the University Press, 1920 ) 4s. net. 
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rate is due chiefly to a fall in the productivity of 
married couples, and that this fall has been pro¬ 
ceeding at an accelerating rate. They show also 
that there are great differences In the birth-rate 
in various social strata, and it is likely that the 
decline In fertility has been greatest in the pro¬ 
fessional and upper classes. It has, however, 
been great in many artisan circles, and especially 
in the textile districts. 

What is the interpretation of these facts? Mr. 
Yule disagrees with Dr. Stevenson, of the General 
Register Office, in his view that the decline in fer¬ 
tility of married women is “ due to the Increasing 
practice of contraceptive measures/’ That such 
measures are largely practised, that they are 
becoming increasingly practised, that they are 
advocated by a large number of people who 
believe over-population to be the chief cause of 
poverty, that clinics for teaching married women 
contraceptive measures have been formed, and 
that a large mass of cheap literature on the sub¬ 
ject is circulated, are all facts beyond dispute. 
The facts that the decline in the birth-rate has 
been greatest among the educated classes and least 
among agriculturists and miners, who would be 
less likely to be “made wise” on the subject, 
and that the beginning of the fall in the birth¬ 
rate corresponded in time with the Bradlaugh- 
Besant prosecution for publishing “ The Fruits 
of Philosophy,” undoubtedly support this view. 
But in Mr. Yule’s opinion it is too simple an 
explanation; and he justly urges that even if 
these measures constitute the chief means for 
reducing fertility, they do not explain the almost 
universal desire for such reduction. 

Is there any evidence of variations in fertility 
in circumstances in which contraceptive measures 
may be assumed not to have been in use? In 
some small group-inquiries this appears to have 
occurred, though the evidence is not conclusive. 
Mr. Yule’s main point rests on the discovery of 
instances in which an Increased birth-rate has 
occurred in circumstances in which the artificial 
prevention of conception in the period of lower 
birth-rate can be excluded. He produces a soli¬ 
tary instance, that of Connaught, the true fer¬ 
tility in which was 35 to 39 per cent, greater in 
1911 than In 1881, and 6 per cent, greater 
in 1871 than In 1881. This being an almost 
purely Roman Catholic area, the use of contra¬ 
ceptives may probably be excluded. One may, 
however, doubt the accuracy of the birth 
statistics of this area. As pointed out In another 
part of Mr. Yule’s paper, compulsory registra- 
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tlon of births was not enforced in England until 
1875, and it is probable that for many years later 
both birth and death registration were imperfect 
and irregular in Ireland, especially in its remote 
parts. 

It would be more satisfactory, as supporting 
natural changes In fertility, if other trustworthy 
instances could be quoted. True, Dr. Brownlee’s 
figures for Geneva are quoted showing a decline of 
more than 40 per cent, in the birth-rate between the 
beginning of the eighteenth century and the early 
nineteenth century; but these figures, like some 
other International rates for prolonged periods, 
can scarcely be said to favour the view that fluc¬ 
tuations in the birth-rate (corrected for number 
of marriages and age at marriage) occur natur¬ 
ally. If they do occur naturally we must assume 
that they are physiological in character, being 
rhythmic variations in “ germinal vitality ” 
(Brownlee), which have been compared to the 
outbursts of Infectivity, say, in the influenza organ¬ 
ism, the cause of which is unknown to us, though 
we express our ignorance by using Sydenham’s 
language of “epidemic influences.” Mr. Yule 
sees no reason “ why man should be exempt from 
analogous phenomena,” but it is difficult to con¬ 
ceive any analogy between variations in activity 
of unicellular organisms and variations in 
sexual activity of a complex mammalian. Nor are 
we impressed by the suggestion of comparability 
of such phenomena as plagues of field-mice or 
plagues of locusts. These are more naturally 
explained on the supposition that an excessive 
death-rate has occurred among other creatures 
which would have maintained the balance of 
Nature; and it does not appear inappropriate to 
refer to the old puzzle as to the relationship 
between old maids, field-mice, bees, and the 
clover crop. 

This last suggestion brings us to the most 
valuable section of Mr. Yule’s paper. Whether 
contraceptive measures or other causes, not being 
arithmetical as explained above, have caused the 
reduced birth-rate, how is the birth-rate related 
to economic conditions? Mr. Yule is convinced 
that the course of prices is closely related to the 
trend of the marriage-rate and of fertility, though 
he states that he is at a loss to suggest the precise 
nature of the nexus. He regards the nexus as 
economic, probably acting via psychology rather 
than directly through physiology; and he does 
not believe that the nexus is wholly volitional, 
acting through contraceptive measures or other- 
'wiscc He regards migration, marriage-rate, and 
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fertility as only three forms of response to 
demand for population. 

There we must leave this momentous problem. 
It deserves even more study than it has hitherto 
received. That economic circumstances, raising 
the age for gainful employment and the like, 
have had marked influence in lowering the birth¬ 
rate is certain. That the desire for a higher 
standard of comfort and for a more satisfactory 
upbringing of a smaller family, not necessarily 
selfish, has been a potent factor is equally with¬ 
out doubt. Whether at the end of another 
generation the differential birth-rate will, as 

o 

many fear, lower the standard of health and 
intelligence is doubtful. The present writer 
regards this fear as exaggerated. Talent 
emerges in all social strata; but where large 
families imply imperfectly nourished children and 
a deficiency of parental care, they must neces¬ 
sarily lower the average standard of health. Is 
this occurring for a larger proportion of. the total 
population than in previous generations? Prob¬ 
ably not. 


Indian Land Mollusca. 

The Fauna of British India, including Ceylon and 
Burma: Mollusca. —III. Land Operculates . 

( Cyclophoridae, Truncatelliclac, A sshnineidae, 
Helicinidae.) By G. K. Gude. Pp. xiv + 386. 
(London : ’“Taylor and Francis; Calcutta: 
Thacker, Spink, and Co.; Bombay; Thacker 
and Co., Ltd., 1921.) 355. 

MONG the Indian land mollusca the family 
Cyclophoridae especially attracts attention 
by the beauty of form and variety in the shells. 
The range is extensive, and their study began so 
far back as 1849, when W. H. Benson, of the 
Bengal Civil Service, and Capt. T. Hutton were 
writing on the animal of Diplommatina. After 
seventy years the above families are still very im¬ 
perfectly understood, so little is known of the 
animal which constructs the shell. I think I am 
correct in saying the time had not arrived for 
publishing a volume on these molluscs, for suffi¬ 
cient material had not been examined; in truth, 
much has yet to be collected. It would be inter¬ 
esting to know for this reason why Mr. Gude 
was selected to do- it, and the work then left to 
all intents and purposes completely in his hands; 
why malacologists with knowledge of the subject 
were not consulted; and why the present 
writer, with more than forty years’ connec¬ 
tion with these land operculates, both in the 
field and in collections, was in complete 
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ignorance that such a work was under com- I 
pilation. It leads me to think of past workers in j 
this held of natural history. The foremost among j 
them was the late Dr. William Blanford, the 
editor and founder of “The Fauna of British 
India.” No one would have known better how 
much preliminary work there was to do, or what 
material to obtain; and had he lived he would have 
prepared the way for it, as he did for vol. i of the 
Mollusca Series (the Testacellidse and Zonitidse). 

It recalls the type of paper he wrote on the 
animals of Raphaulus, Spiraculum, and other 
tube-bearing Cyclostomacea so long ago as 1863 
in “The Annals and Magazine of Natural His¬ 
tory.” There is even now food for thought in 
this paper, while it is an indication of how the 
history of the land operculates should be ap¬ 
proached, which is to be looked for in vain in the 
publication under notice. 

The shells of living species should no longer be 
treated as if they were fossils, the animal unob¬ 
servable, unobtainable; this I notice under the 
genera Japonia, Cyclophoms, Alycoeus, and 
Diplommatina, pp. 6, 57, 301, 304, and 349. This 
neglect of the animal in classification should not 
thus continue. It is not up to the standard of the 
present day, and some advance was to be looked 
for, based on more recent original investigation. 

Space does not admit of quoting many and 
various errors, but looking at the contents I 
begin with “ The Systematic Index ” and 
naturally turn to the genera I am best 
acquainted with. On p. xii I have tcc 
notice, very fully, an unfortunate, inaccurate 
record of species under the sub-genus Raptom- 
phalus of Alycoeus; eight species are put into it, 
whereas it is represented by only one, R. magni- 
ficus , described by me in “Land and Freshwater 
Mollusca of India,” vol! a, part 12, p. 366, 
plate 156, figs. 1, 1 a, ib. These figures show 
that in shell character it is very different and 
distinct from typical species of Alycoeus. As yet 
it has been found only in the Yamne Valley, a 
large tributary of the Tsangpo, which comes in 
on the left bank, not far from the base of the 
mountains, in the Abor country’. 

Mr. Gude has extended the range of this new 
sub-genus enormously. One of the eight is a 
species from the Shan-Siam frontier, 500 miles 
distant, where the sub-genus cannot certainly be 
expected to extend. All these eight Alyccei are 
very variable in form, unlike R. magnificus. 

A glance at the figures will show this. A place 
for each of them has now to be found in the 
index, and all on pp. 286, 287, 288, and 289 are 
out of place. On p. 285 Rapt omphalus magnifi- 
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cus is not the “first species”; it should be “only 

species.” 

Such a record does not help zoology ; it has gone 
forth to the world, striking directly at the accuracy 
of geographical distribution, and before it can be 
disproved it will be used, trusted, and quoted 
by workers, both at home and abroad, for years 
to come. The record in “The Mollusca of India ” 
from the first has been geographical. I have 
been at pains to show how the distribution of 
species living in the great valleys of the Hima¬ 
layan range changes as we proceed from west to 
east. This was to be expected, for these great 
valleys are geologically ancient, isolated one 
from the other, and separated by great physical 
features, especially in the Eastern Himalaya by 
snow-clad meridional ridges. In age these valleys 
are sufficiently old to be centres of “species de¬ 
velopment.” We are able to state that there is 
scarcely a species living in the Teesta.Valley of 
Sikkim common to the Tsangpo Valley and Abor 
Hills. The molluscaii fauna of the Dafia Hills 
is remarkable in comparison with both the above 
areas. Here physical geography comes in to the 
support of distribution, and shows how accurate 
the record of the latter should be made. The 
former tells us that while the Teesta Valley and 
its neighbours on the west in Nipal, and on the 
east in Bhutan, have drained for ages into the 
great depression of the Bay of Bengal, it was 
comparatively a recent geological change when 
the Brahmaputra took the same course. Indeed, 
all evidence goes to show that the Tsangpo origin¬ 
ally drained into Burma; it certainly did so all 
through the Siwalik period, to go no further back 
in time. It was the elevation of the Assam range, 
extending from Eastern Assam to the Garo Hills, 
which produced this wonderful change In geo¬ 
graphy over a vast area. In Eastern Assam the 
Tertiary sandstones, all derived from the waste of 
the Himalayas, are elevated to 10,000 ft. and 
above. This has had everything to say to the dis¬ 
tribution of life, particularly the molluscan, both 
land and freshwater, in this part of India and the 
eastern frontier, and affected the spread of genera 
and species. It explains why the molluscan fauna 
of the Tsangpo Valley is so restricted, and why it 
cannot be found anywhere, as the distribution at¬ 
tributed to Raptomphalus might lead some zoolo¬ 
gists to suppose. 

On geological evidence we can presume to say 
that the Barowli, the Dikrang, and the Ranga of 
the Eastern Himalaya once flowed directly to the 
Ky and wen, and the Subansi ri and the Tsangpo to 
the Hkampti Long and head waters of the Irra- 
wady. It explains the finding of certain species 
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of Unio and Sphaerium, both in Munipur and in 
Assam, and of the distribution of many other 
genera and species, including Austenia. 

The volume adds very little to our previous 
knowledge of the land operculates of India. An 
opportunity-has been lost of bringing that know¬ 
ledge up to date. The money spent on it might 
have had a better result. There is an absence of 
editorial supervision. Mr. Guy A. K. Marshall 
is not mentioned in the preface; all seemingly 
devolved on Mr. G. K. Gude. It is purely con- 
chological and was brought out in a hurry. It 
should not, in fact, have been commenced until it 
was first ascertained who were to be engaged 
upon it and what collections were,available. This 
is most important to those who, at great expense 
of time and toil, collect material and desire to see 
it in the hands of the best malacologists and so 
far have a voice in the publication. 

Next we have to consider the best place of 
publication, whether in this country or in India. 
I lean to the latter, for in India the animals of 
many genera could be collected in a few weeks as 
required and worked out by the staff of the Indian 
Museum, who are quite capable of doing so. I 
also consider it essential to accuracy in a record 
of this kind that the type shell of all species 
should be compared so far as possible to verify the 
“ original descriptions ” in the pages and pages 
of “copy" 7 which fill the volume. This applies 
also to the figures given of species in the Natural 
History Museum and other collections. They are 
not typical; some have no history, and are not in 
all cases correctly identified. 

The history of the Indian operculate land shells 
has yet to be compiled and a more scientific classi¬ 
fication built up. For this reason I am disap¬ 
pointed with this volume of “The Fauna of British 
India, and imagine that among other zoologists 
there will be a similar feeling. 

In the volume there is a mass of useful com¬ 
pilation, particularly in the synonymy, as well as 
in the bringing together of the many species in 
the four families treated of. This work, looked 
at from the purely conchological side, cannot fail 
to be useful to collectors. 

H. H. God win- Austen. 


Chemistry of Anthracene. 

Anthracene and Anthraquinone. By E. de B. 
Barnett. Pp. . xi + 436. (London: Bailli&re, 
Tindall, and Cox, 1921.) 27$. 6 d. 

HE history of anthracene is long and vivid. 
Discovered amongst the products of coal- 
tar distillation in 1832, the hydrocarbon played a 
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modest and somewhat commonplace part in the 
development of structural theory, suddenly blos¬ 
soming into prominence in 1868, when it was 
found that alizarin, the twin monarch with in¬ 
digo of natural colouring matters, is a dihydroxy- 
anthraquinone. The persistent and active in¬ 
vestigation of anthracene derivatives consequent 
on this revelation had scarcely slackened in 1901, 
when Bohn discovered the remarkable condensa¬ 
tion undergone by j 3 -aminoanthraquinone, leading 
to indanthrene and flavanthrene, vat-dyes superior 
in fastness to indigo itself. During the subse¬ 
quent period notable additions to the series have 
been made in the direction of complex benz- 
anthrones—for example, violanthrene, a non- 
nitrogenous vat-dye represented as an oxygenated 
agglomeration of nine benzenoid nuclei. Thus 
anthracene, now approaching its centenary, still 
provides abundant material for scientific investiga¬ 
tion and practical application. 

It is, therefore, most appropriate that so much 
information, extending over so many years, 
should be assembled in a form convenient for 
reference, and the volume which Mr. Barnett has 
produced will be found extremely valuable by all 
chemists who desire to be advised of the latest 
discoveries in this important field. Beginning 
with a comprehensive survey of the early work 
and the substituted derivatives of anthracene 
itself, the author passes to anthraquinone, 
anthrone, and anthranol. Treatment of the 
numerous hydroxyanthraquinones has been limited 
to the ground which is not covered by A. G. 
Perkin and Everest in their recent book on “The 
Natural Organic Colouring Matters,” and thus 
it has been possible to devote almost half the 
text to aminoanthraquinones and the highly im¬ 
portant modern discoveries to which reference has 
been made. It is this feature which will be most 
appreciated by chemists because, owing to the 
recent developments of anthracene chemistry 
having taken place principally in the German 
dye-factories, the relevant information is largely 
scattered through the patent literature, and is 
consequently not easy of access. 

Some idea of the faithful industry which the 
author has brought to his task may be gained 
from the statement that the index to German 
patents so liberally quoted throughout the volume 
alone occupies eighteen pages, and refers to more 
than one thousand items, which are assembled in 
sequence, with the respective date and name of 
patentee. Constant attention is directed to those? 
colouring matters which arise from the various 
classes of anthracene derivatives, thus adding to 
the general usefulness of the book a quality sped- 
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ally attractive to chemists concerned with the 
application and manufacture of dyes. 

Praise is due also for the general index, and, 
excepting a few lapses into laboratory slang and 
the “of course ” habit, the literary form is com¬ 
mendable. In the second edition, however, it is 
to be hoped that the author will establish uni¬ 
formity of construction in the compound words; 
to find “ octa-chlor anthracene ” in one line, and 
“ tetrachloranthraquinone ” in the. next, is ex¬ 
asperating to a methodical reader, and a bad 
example to students. This fault is persisted in 
throughout, and is the only blemish in an other¬ 
wise admirable treatise. M. O. Forster. 


The Future of Geometrical Optics. 

(1) Geometrical Investigation of the Formation of 
Images in Optical Instruments, embodying the 
Results of Scientific Researches conducted in 
German Optical Workshops. Edited by M. 
von Rohr. (Forming vol, i of “The Theory 
of Optical Instruments.”) Translated by R. 
Kanthack. Pp. xxiii-f 612. Printed and pub¬ 
lished for the Department of Scientific and In¬ 
dustrial Research by H.M. Stationery Office, 
1920. (prom any bookseller or through 
H.M.S.O. at Imperial House, Kingsway, 
W.C.2, and 28 Abingdon Street, SAY. 1; 37 
Peter Street, Manchester; 1 St. Andrew’s 
Crescent, Cardiff; 23 Forth Street, Edinburgh; 
or from E. Ponsonby, Ltd., 116 Grafton Street, 
Dublin.) 21 . 55. net. 

(2) Die Binokularen Instrumente: Kach Quellen 
und his cum Ausgang von 1910 Eearheitet. By 
Prof. Moritz von Rohr. Zweite, Yermehrte, 
und Yerbesserte Auflage. (Naturwissenschaft- 
liche Monographien und Lehrbucher. Zweiter 
Band.) Pp. xvii + 303. (Berlin: Julius 
Springer, 1920.) 40 marks. 

T a meeting of the Optical Society 
held in Cambridge on May 21 last, the 
future of geometrical optics formed the subject 
of an interesting discussion, in which the points of 
view of mathematicians and practical designers 
respectively were expressed. The subject has re¬ 
gained actuality in recent years in view of the 
undoubted superiority in optical design possessed 
by the German manufacturers in 1914, a superi¬ 
ority which proved a serious handicap to us in 
the manufacture of optical instruments such as 
range-finders, etc., required for military and naval 
purposes. The importance of this branch of 
knowledge was then realised; unfortunately, 
before the war the subject had been gradually 
dropping out of university curricula, the labor!- 
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ous algebra involved and the stereotyped methods 
of treatment combining to render it distasteful to 
mathematical teachers and students. Relegated 
to a comer of the mathematical syllabus, geo¬ 
metrical optics was too often reduced to a few 
formulae crammed in a hurry, and it lacked the 
vitalising influence of really interesting and prac¬ 
tical illustrations. The manufacturing optical de¬ 
signer, on the other hand, tired of waiting for 
mathematical developments adequate to his needs, 
became increasingly empirical in his methods, and 
even now depends almost exclusively upon tri¬ 
gonometrical tracing of a few rays, which is, in 
fact, nothing else but trial and error. Probably 
this almost complete divorce between theory, and 
practice accounts largely for the unprogressive 
character of ' pre-war British optical design as 
compared with the German. 

(1) It is a natural inference that in some way the 
British type of text-book on this branch of science 
fails to stimulate the reader, and, bearing in mind 
the pioneer work of Abbe, Seidel, Steinheil, 
Koenig, and von Rohr in Germany, it is obvi¬ 
ously desirable that the work of these masters of 
the subject should be made readily accessible to 
English-speaking students. The Department of 
Scientific and Industrial Research is therefore to 
be congratulated upon bringing out a translation 
of the classical treatise on “ The Theory of Optical 
Instruments,” edited by Moritz von Rohr. The 
translation has been carried out by Mr. R. 
Kanthack, and the work has evidently been done 
with great conscientiousness and accuracy. The 
translator acknowledges the valuable help of 
Messrs. J. W. French and E. B. Knobel and of 
Prof. j. W. Nicholson. In various respects the 
translation is an improvement on the original, 
the numbering of the paragraphs and equations 
greatly facilitating reference. Additions and 
modifications have also been made to the biblio¬ 
graphy, and the figures have been improved and 
various errors corrected. The book is well got 
up, and altogether a very creditable production, 
which meets an undoubted need. 

When all this has been said, however, It may 
be doubted whether, after all, von Rohr’s treatise 
is really likely to stimulate the student, at any 
rate in this country. For one thing', it is not the 
work of a single mind. Chap. 1, on the funda¬ 
mental principles, is by H. Siedentopf; chap. 3, 
on Abbe’s theory of optical images, by E.. 
Wandersleb; chap. 4, which treats of optical 
images from a different point of view, by P. 
Culmann; chap. 8, on prisms, by F. Loewe; Dr. 
Koenig has written chaps. 6 (on chromatic aberra-. 
lions) and 7 (on the computation of optical 
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systems in accordance with the theory of aberra¬ 
tions), the latter probably the most important of 
the whole book, from the point of view of the 
designer; von Rohr himself, although responsible 
for the editing of the entire collection, has actually 
written only chaps. 9 (on the theory of stops) and 
10 (on the photometry of optical instruments); 
while he and Koenig are jointly responsible for 
chaps. 2 (on the computation of rays through an 
optical system) and 5 (on the theory of spherical 
aberration). 

In the circumstances it is inevitable that there 
should be a certain lack of cohesion, which gives 
one the impression of a number of separate treat¬ 
ises bound together rather than of an ordered and 
progressive exposition. 

To remedy this an attempt has been made to 
set up a rigorously uniform nomenclature through¬ 
out. A list of symbols is given at the end, but 
this list occupies six large pages of print, and the 
very sight of it seems likely to paralyse the reader. 
If symbols are to be standardised, then they 
should be as few and as fundamental as possible, 
so that they can be readily learnt and retained in 
the memory. This has the additional advantage 
of releasing a mass of symbols for use in special 
problems, where they may be usefully employed in 
simplifying the algebra. 

Even with all these precautions the notation is 
not always clear; thus in formula (7), at the foot 
of p. 350, x l apparently refers (although this is 
not stated) to the intercept on the axis made by 
a principal image ray of a particular colour; but 
on the very next page is used to denote the 
intercept on the axis made by the image plane, 
and these two are not the same. 

The suffix notation is based on refracting sur¬ 
faces, quantities after refraction being accented. 
In many respects a notation which assigns odd 
suffixes to refracting surfaces (or to given com¬ 
binations of them) and even suffixes to media is 
more convenient; it saves the use of accents, 
which are always confusing, making them avail¬ 
able for other uses. 

The main trouble, however, is that throughout 
the book the learner is not led up progressively 
from the easy to the difficult. Fundamental prin¬ 
ciples and results which must be grasped and re¬ 
membered are not sufficiently extricated from a 
mass of detail which is best put on one side for 
reference if and when it is needed. Each chapter 
takes the reader to the limits of its particular 
domain, and leaves'him there, somewhat bewil¬ 
dered" at the multiplicity of results. What is 
. really required in a mathematical subject of con¬ 
siderable algebraic complexity such as geometrical 
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optics (or, say, theory of elasticity, or lunar 
theory) is a guiding thread, knotted at intervals 
into fundamental theorems. For such a guiding 
thread one looks in vain in von Rohr’s treatise. 

One notices, too, that characteristic tendency 
of most German works towards needless elabora¬ 
tion. Thus Fig. 15 and almost the whole of 
pp. * 45 and 46 could be dispensed with by 
simply applying to the triangles BB u O M and 
BB u Oj in Fig. 14 the rule that the sides of a 
triangle are proportional to the sines of the oppo¬ 
site angles, which leads immediately to formula (6) 
of p. 46. Instead, we are given two pages of 
algebra, with several new symbols, including an 
auxiliary angle. This is only one of many 
examples. 

On the other hand, the work is not free from 
the converse defect of introducing statements 
made on unconvincing grounds. Thus on p. 351 
we are told that V/ 3 =o when $*= co , because 
Vsl _Vg 

s k ' -Xk 0 ‘ 

But 'in this case we have usually £ = co and 
Vs*/=00, so a proof that V /3 = o would involve 
a discussion of awkward indeterminate forms, of 
which nothing is said. 

Such failures, however, are few. On the whole, 
the subject is treated with complete thoroughness, 
and the discussion is exhaustive, if laborious, 
von Rohr’s theory of optical instruments is, and 
must remain, a classic and an admirable book of 
reference. But one must regretfully admit that 
the ideal book which is to fire the enthusiasm of 
the young* British optical designer has still to be 
found. 

(2) Far more attractive to the reader, and con¬ 
ceived in quite a different spirit, is another book 
by von Rohr, which appeared last year in Berlin, 
to wit, the second edition of his “Binocular In¬ 
struments.”' This is an eminently readable and 
interesting monograph dealing with the develop¬ 
ment of stereoscopic instruments, a branch of 
optical design in which German manufacturers had 
made very great progress before the war. The 
chapter dealing with the early investigations 
before the time of Wheatstone has been enlarged 
and rewritten. 

The book opens with a chapter on the theory 
of stereoscopic vision, but the bulk of it is his¬ 
torical and descriptive, and the reader gradually 
builds up his knowledge of the subject by follow¬ 
ing the evolution of successive instruments. We 
would strongly recommend the study of this work 
to the British optical manufacturer. Its language 
is non-mathematical, and the g*eometrical argu¬ 
ments are easy to follow. The diagrams are not 
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elaborate (probably on account of post-war con- j 
ditions), but they are sufficient. The whole subject 
is one of great interest. Stereoscopic instruments 
have now got well beyond the curious toy stage, 
and have many applications of precision, not the 
least of which is to range-finders, of which the 
Germans appear to have made considerable use. 

The value of such a historical monograph, espe¬ 
cially with the excellent index of names and refer¬ 
ences at - the end, is very great. To anyone ! 
desirous of acquiring rapidly knowledge of a i 
subject for research purposes, it means an in- ! 
credible saving of time and labour. It is also an | 
aid to research in another way, by unearthing a 
number of results long forgotten, from which 
many a valuable hint can be gleaned. For the 
lack of work of this kind far too much of the 
time of men of science nowadays is spent on re¬ 
discovery. L. X. G. F. 

Kite Balloons. 

The Design and Stability of Streamline Kite 
Balloons , with Useful Tables, Aeronautical and 
Mechanical Formulae. By Capt. P. H. Sumner. 
Pp. viii-f 146. (London ; Crosby Lockwood and 
Son, 1920.) 105. 6 d. net. 

HILE a vast literature has grown around 
aeroplanes since the outbreak of the war 
gave an unprecedented stimulus to aeronautical I 
theory and practice, and a certain amount has 
been written about airships, very little indeed has 
seen the light of publication in connection with 
balloons. Popular interest was attracted to the 
more spectacular phases of flight; the Zeppelin 
raids dominated the minds of millions of non- 
combatants in the early part of the war, and the 
aeroplane raids captured their minds later on. To 
the active service man who was inclined to join 
the Air Force the aeroplane gave promise of 
excitement and distinction; to the scientific in¬ 
vestigators at home the aeroplane and airship 
presented many problems of baffling difficulty and 
interest. The kite balloon, on the other hand, 
never reached such heights of popularity. Its 
work was more useful than spectacular; ever 
shrouded in secrecy, it scarcely ever attracted the 
attention of any -who were not immediately 
engaged in its construction or its use. 

A certain amount concerning the kite balloon 
is to be found in such a book as Bairstow’s 
“Applied Aerodynamics,” but it seems that Capt. 
Sumner’s is the first separate book on the subject, 
at least in English. The author takes as model a 
balloon of capacity 670 cubic metres, which can 
rise to a height of 2500 ft. with one observer, 
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and a suitable amount of ballast. By means of 
proportional rules other sizes can be readily calcu¬ 
lated. 

First the functions of the various parts of the 
kite balloon are explained, and then the aero¬ 
dynamics are dealt with, leading up to the equi¬ 
librium problem. Longitudinal stability comes 
next, but the stability considered is statical, not 
dynamical; this ensures great simplification, of 
course, but something might have been said about 
the justification for using it. Chapters follow on 
the effect of the wind, tension in the material of 
the balloon, the valve, the envelope and rigging. 
There is, finally, a short account of meteorological 
balloons. 

Much useful information is contained in the 
appendix, which is, however, rather miscellaneous 
in character. One wonders whether a man 
capable of following the reasoning in such a book 
needs an appendix containing the formula for the 
area of a circle or the definitions of the trigono¬ 
metrical ratios. S. Brodetsky. 

Our Bookshelf* 

Airman's International Dictionary .* Including the 
Most Important Technical Terms of Aircraft 
Construction , English, French, Italian, German. 
By Mario Mele Dander. Pp. vii + 227. 
(London: Charles Griffin and Co., Ltd., n.d.) 
6s. 

Aviation for commercial purposes has failed to 
develop in the manner that was anticipated, yet 
several regular air services have come into exist¬ 
ence, and if the evolution of civil aeronautics is 
slow, we can have no reason to doubt the ulti¬ 
mate emergence of the aeroplane and airship as 
standard means of locomotion. There is therefore 
complete justification for the assertion in the pub¬ 
lishers’ note that 4 \ . . there is urgent need for a 
handy dictionary which will enable a flying man 
to make his needs and desires known in what¬ 
ever country he may land.” The dictionary was 
printed in Italy, and Messrs. Griffin have secured 
copies for issue in this country. It forms an 
eminently useful handbook, not only for the pilot, 
but also for the student and researcher, who often 
have to consult literature in foreign languages 
and deal with terms which are too recent for the 
standard dictionaries. 

The dictionary gives the important technical 
terms in connection with aeroplanes and airships, 
as well as with aeroplane and airship construc¬ 
tion. There is a “one alphabet” index for all 
four languages, thus saving much time in the 
search for the meaning of any term. 

In a book of this kind mistakes and misprints 
are to be expected, and it is to be hoped that in 
a future edition experts in the various languages 
will be called in to revise the terms. Thus any 
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English worker in aeronautics would have been 
able to supply the usual terms for * 4 frontal re¬ 
sistance,” “end of climb,” “gigantic plane,” etc. 

S. Brodetsky. 

Handbook of Instructions for Collectors. Fourth 
edition. Pp* 222. (London; The British 
Museum (Natural History), 1921.) 55. 

The present edition of this valuable little hand¬ 
book contains several material alterations. 
Chapters have been added on the preparation of 
mammalian skeletons, with special notes on the 
collection of specimens of Cetacea, on the collect¬ 
ing and preservation of worms, and on alcohol 
and alcoholometers; while the chapters dealing 
with soft-bodied and other invertebrates, birds, 
reptiles, batrachians, fishes, and insects have been 
considerably modified. The trustees of the 
British Museum are well advised in issuing the 
handbook at a low price and in portable form (it 
measures 7 in. x 5 in. x J in.), for it constitutes 
an authoritative manual of instructions on the 
collecting and preservation of all objects included 
under the comprehensive title of “ natural his¬ 
tory. J J The hunter of big game is told how to skin 
his 4 4 kills 99 and to preserve the pelt and skeleton 
to the best advantage; indeed, collectors of every 
kind receive instructions enabling them to render 
their captures of real scientific value when brought 
home for detailed examination. The handbook 
should lie on the work-table of the curator of 
every museum, and be in the kit-bag of everyone 
who is prepared during his travels to preserve 
objects for the enrichment of our national or other 
public collections. There are very few curators 
who will not learn something of value to their 
museum from these pages; and probably none 
who have not at one time or other been compelled 
regretfully to scrap material presented because 
the well-meaning donor has not known how to 
collect intelligently or to preserve usefully. 
In future there need be no such mistakes. 

Sun, Sand, and Somals: Leaves from the Note¬ 
book of a District Commissioner in British 
Somaliland . By Major H. Rayne. Pp. 223 + 12 
plates. (London: H, F. and G. Witherby, 
1921.) 125. 6 d . net. 

The conversational style and highly amusing 
nature of Major Rayne’s lively book by no means 
obscure the light that it throws on the Somali 
character, particularly that side of it which could 
be observed only by one occupying an official 
position similar to that of the author and largely 
concerned with the administration of justice and 
the settlement of disputes in the patriarchal 
fashion alone understood by the Somalis. No 
less interesting are the narrative portions. The 
description of the trek to Hargeisa is so vivid 
that the reader almost imagines himself one of 
the party. The chapter that recounts the end of 
'the "Mad Mullah Illustrates the universal law of 
history, that when the means of force are dis- 
, ,pel|ed - the end of the tyrant is inevitable. An 
error of date has slipped into p. 214; it was at 
NO. 2708, VOL* 108] 


[September. 22, 1921 


the beginning of April, 1903, that Col. Plunkett 
and his force were ambushed, leaving as survivors 
only thirty-eight natives of the K.A.R. ; Gough’s 
action was on April 22, about a fortnight later. 
Since those days much more has been learned 
about Somaliland and its inhabitants, and it may 
be that the use of the word “ Somals ” as a col¬ 
lective noun for the various tribes, though not to 
be found in Swayne’s- standard work, is the 
modern convention. 

Geology of the Non-Metallic Mineral Deposits 
other than Silicates. Vol. 1, Principles of Salt 
Deposition. By Amadeus W. Grabau. 
Pp. xvi + 435. (New York and London; 

McGraw-Hill Book Co., Inc., 1920.) 305. 
Geologists owe a debt of gratitude to Dr. 
Grabau for the preparation and publication of this 
volume. It is a mine of information on the occur¬ 
rence and characters of deposits of mineral salts, 
exclusive of silicates. 

The theories which have been advanced for 
their formation are fairly stated, and there are 
ample references to the literature of the subject 
The author includes in his survey not,only the 
salts of the halogens, but sulphates, nitrates, and 
phosphates, as well as certain elements, oxides, 
and hydrates associated with them. He acknow¬ 
ledges the sea as the great source of salt deposits, 
but is inclined to give rather undue importance to 
the salt enclosed in marine sediments in com¬ 
parison with that transported by the wind. He 
terms the former “connate” salts, and the latter, 
not very happily, 44 cyclic ” salts. Salts due to 
chemical changes in situ are termed 44 meta” salts, 
in spite of the fact that chemists have used the 
prefix in more than one other distinct sense. 
Naturally special attention has been given to 
American deposits, but the other continents are 
not neglected, though we have been unable to 
find any reference to the important “ Magadi ” 
soda lakes in East Africa. An interesting account 
is given of the 44 salt domes ” in different parts of 
the world. J. W. E. 

Bibliographie des Sdries Trigonomdtriques: Avec 
un Appendice sur le Calcul des Variations. By 
Maurice Lecat. Pp. viii+168. (Louvain: 
M. Lecat,* 1921.) 

A very considerable debt is owing to M* Lecat 
not only for the labour which has been put into 
the compilation of this most valuable bibliography, 
but also for undertaking the publication of it with¬ 
out the help of any subvention, especially at so 
difficult a time. The main list is in alphabetical 
order according to authors, and gives full biblio¬ 
graphical details. It appears to be, remarkably 
complete and up to date. A second list gives the 
titles of all the periodicals quoted in the first. 
An appendix provides a supplement to a similar 
bibliography on the calculus of variations (pub¬ 
lished 1913-16), and refers mainly to items which 
have appeared in the last five years. Those who* 
specialise in the subject of trigonometric series 
will find M. Lecat’s work invaluable. 

u 
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South African Mammals: A Short Manual for the 

Use of Field Naturalists, Sportsmen, and 

Travellers. By A. Haagner. Pp. xx 4-248. 

(London : H. F. and G. Witherbv; Capetown : 

T. Maskew Miller, 1920.) 20s. net. 

There is no lack of works on the subject of 
African mammals. Some of them are of a purely 
sporting character; others appeal more particu¬ 
larly to the naturalist; Mr. Haagner’s book on 
South African mammals claims to be a short 
manual for the use of field naturalists, sportsmen, 
and travellers. 

No other country of equal size possesses so 
large and so varied a mammalian fauna as South 
Africa, and it is quite a feat to describe all the 
species occurring there in so short a compass, and 
to illustrate the text with more than 140 photo¬ 
graphic reproductions. Some of the latter no doubt 
might, with advantage, have been omitted, as 
they give but a poor idea of the animals alluded 
to, and this would have left a little more room for 
the text. Many of the illustrations, however, are 
good, particularly those of the zebras. 

The author, as he says in his introduction, has 
purposely adopted a more or less “note-book ” 
style, and this has resulted sometimes in rather 
loose and inadequate descriptions. For example, 
all the information he can give us about the small 
grey mongoose is that it is a small edition of the 
grey mongoose, and about the same size as the 
slender mongoose. All naturalists must dis¬ 
approve of the actions of what Mr. Haagner 
justly styles 4 ‘ game-butchers. ” It is therefore 
all the more surprising that he should reproduce 
as a frontispiece to his book a photograph of a 
heap of skulls, referred to as the hunting trophies 
of the “good old days.” 

As we should expect, the book appeals more 
directly to managers of zoological gardens 
and to dealers in livestock. The author's unsuc¬ 
cessful experiences in endeavouring to rear .the 
young of Cape hunting-dogs are shared by many 
others. Only the Dublin Gardens have been more 
fortunate in their efforts, and have contrived to 
breed and rear the pups. 


Letters to the Editor. 

(The Editor does not hold himself responsible for opinions ex¬ 
pressed by Jus correspondents . Neither can he undertake to 
return , or to correspond with the writers of, rejected manu¬ 
scripts intended for this or any other part of Nature. 
No notice is taken of anonymous communications A 

Communism and Science. 

In view of the article on “The Proletarisation of 
Science in Russia ” in Nature of September 1, the 
following extracts from a letter I have just received 
from a well-known Russian professor of chemistry 
may be of interest. I have omitted personal refer¬ 
ences and a few other matters. J. W. Mellor. 
Pottery Laboratory, Stoke-on-Trent, 

September 5. 


‘‘You doubtless know the old adage, 4 Prlmo vivere, 
deinde philosophari.’ I do this last, but the first part, 
4 vivere/ is more than uncertain for us who have the 
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misfortune to be a little civilised, as one never knows 
what qur wild, wild taskmasters are going to do next. 
The higher schools of Petrograd are under the control 
of a former apprentice of the dockyards of Cronstadt, 
who has learned to talk glibly and to sign his name 
with an appropriate flourish. He has not the remotest 
notions as to what is a seat of high learning; but 
that does not trouble him in the least, he just governs 
according to his lights, and actually does his "best to 
destroy all culture, all real science, in our institutes. 
It is just the same everywhere, and the results are 
glaringly apparent in the utter failure of crops in 
the east and south of Russia, due not so much to 
exceptional climatic causes as to the countless requisi¬ 
tions of 4 surplus * wheat, 4 surplus * bullocks and 
horses, and other kindred measures of the reigning 
proletariat. The population of some twenty provinces, 
which supplied once upon a time almost all Russia 
with bread and exported thousands of tons of wheat to 
foreign lands, is now leaving their houses and fleeing 
to the east, the north, and the west of Russia, where 
there is still something to eat; they spread desolation 
wider and wider—also cholera and other diseases; tens 
of thousands perish daily. Almost nothing is left in 
the devastated provinces; they must now be colonised 
anew. We are fortunate for the nonce in being 
sufficiently far from these places, but the outlook for 
us is anything but reassuring. 

44 Up to now we receive a 4 ration of scientists, ’ which 
during 1920 was comparatively good, but is now 
reduced to the following items, received, for instance, 
in June :—14 lb. of bread (made principally out of 
soya beans); 11 lb. of soya beans (it is not generally 
known that they contain poisonous constituents, and 
many were the cases of poisoning); 19 lb. of herrings ; 
4 lb. of tallow (the first fatty substance received since 
February); 9 lb. of wheat (we eat it boiled in the 
form of gruel); 3 lb. of macaroni made out of soya 
beans; 1 lb. of salt; 1J lb. of sugar; 3 lb. of lean pork 
—bones and hide, no lard, and very little meat; J lb. 
of tea (surrogat); J lb. of tobacco; some matches; 
and 1 lb. of washing soda (there is no soap). During 
the same month I received—only a few days ago—as 
salary for my lectures, etc., the stately sum of 21,000 
roubles; but as bread costs about 4000 roubles and 
butter 30,000 roubles per lb., this sum is the equiva¬ 
lent of 5 lb. of bread, or some 20 kopeks (=5 dA of 
pre-war days. You will thus appreciate the muni¬ 
ficence of my salary; the meanest mechanic or 
plumber gets from 250,000 to 500,000 roubles and 
more monthly, and it is nothing unusual to pay 1 lb. 
of bread or 5000 roubles for one hour of manual 
work, whereas I, as a full-fledged professor and 
doctor of chemistry, receive for one hour of lecture 
450 roubles. Consequently, to nourish the members 
of the family (I have, fortunately, neither wife nor 
children, but live with my old mother), I work in 
kitchen-gardens, sell the few things that are still left, 
etc. The prices for a new suit range up to 1,000,000 
roubles; a pair of old high hoots, which I could not 
wear and which cost originally some fifteen years 
ago 14 roubles, fetches now 700,000 roubles, as boots 
are very scarce; for a shirt you get 2 lb. of butter. 
During the first six months of 1921 my mother and I 
have eaten different foods to the value of about 
6,000,000 roubles. 

“Needless to sav that, in spite of these millions, we 
are now paupers in the strict sense of the word. All 
mv savings, made little by little during more than 
twenty-five years of professorship, were placed in 
State loans and annulled in 1917; our small landed 
estate not far from Petrograd was taken from us in 
iqiS, and is now completely devastated, all the woods 
having been cut. It would be now utterly impos- 
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slble to exist without the ‘ ration of scientists, ? meagre 
as it is. I read in Nature in 1920 a notice on the 
voyage of Mr. Weils to Petrograd and his opinion 
on the position of our men of science (Nature, 
voL 106, p. 352). He did not see much, as he 
was * personally conducted, ’ and does not understand 
Russian. He estimates the number of men of science 
at four thousand; Nature expresses some astonish¬ 
ment at this number—thinks there must be less, as 
many have died. Well, there is here an official com¬ 
mission, composed of Mr. Oldenburg and other 
learned gentlemen, who decide whether an applicant 
is a man of science or not. As it is often a question 
of life and death, the decision is usually in favour of 
the applicant, if certain formalities are fulfilled—if 
he has printed some learned articles, or even simply 
written one, etc. Professors are almost always in¬ 
cluded if they teach in higher schools. There are now 
very many proletariat “higher institutes”; for 
instance, a “Higher Institute of Anti-fire Technique” 
and a “Higher Institute of Plastic Arts”; the first 
turns out firemen for fire brigades, the second— 
dancers I “Professors’’ of these institutes are also 
“scientists”] Even among the professors of old 
high schools there are now some without .scientific 
degrees called “red professors **; for now it is decreed 
that anybody can be a professor, just as anybody 
who is sixteen years of age can be a student. If he is 
quite ignorant he will attend a “preparatory course,” 
but, like real students, will receive his ration and 
salary (students do not pay anything now, but receive 
salaries). 

“Thus the question, ‘ What is a man of science? ’ 
is not so simple as it seems. The number of men of 
science would certainly exceed the four thousand of 
Mr. Wells if the Soviet of deputy workers and deputy 
red soldiers did not happen to fix the number of 
rations at two thousand. Of course, all this is very 
detrimental to the interests of real scientific workers, 
whose number, I should think, does not exceed 
several hundred; the more so as it is officially an¬ 
nounced that scientific workers of England, France, 
and the U.S.A, have formed committees to help us. 
It would be a good thing if some representatives of 
these committees could come and preside over the 
distribution. Last year the Norwegian Government 
sent us a lot of presents, but the precise amount 
sent tvas carefully kept in the dark, so that we have 
more than a suspicion that we received only a part of 
the alms—and then only some coarser things, like 
herrings and cod—and that the dainties were taken 
by other parties for whom they -were not intended. 

“You see I write as a matter of course about 
receiving alms; we have long ago lost all sense of 
pride—beggars cannot be choosers—and we can only 
thankfully accept foreign help. As I express myself 
easily in English I could not resist the temptation to 
give to you just a very small epitome of what is meant 
by 4 vivere 5 for us, but there are many other not very 
agreeable things which I cannot mention now. In 
spite of them, the habits of twenty-five years cannot 
be given, up, and I still interest myself in the process 
of chemistry, . . . 

“ I have read over what I have written on the sub¬ 
ject of ‘ prirno vivere, deinde philosophari,’ and see 
that there is enough unintentional humour about it— 
but there is precious little humour in living it 
through.” 


The Disaster to the Airship R 38 . 

In the article on “The Disaster to the Airship 
R3S ” in Nature of September 1, the author laments 
that, in consequence of it, airship development is to 
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be abandoned by our Government, and. airship design 
is referred to as being a matter of experience and guess¬ 
ing. In face of the general tenor .of the article, it 
may be of interest to direct attention to six letters 
published in Engineering in November and Decem¬ 
ber, 1901, which I wrote in a discussion of the tor¬ 
pedo-boat destroyer Cobra. Those letters are as 
applicable to the R38 as to the Cobra . 

Some eminent scientific men then denied the pos¬ 
sibility of the disaster to the Cobra being due to 
gyroscopic action of the propeller and engines; and 
the first of my letters was written merely to insist 
on the existence of such action, though 1 declared 
that I could not consider it sufficient to account for 
such an accident. The course of the discussion, how¬ 
ever, led me to declare it to have been the sole cause 
of the disaster. 

The important point is that all then existing 
destroyers had engines fitted into them after the ship 
had been built. I pointed out that such engines 
should be built with the bearings as an intrinsic 
part of the engines and extending the full length and 
breadth of the ship, and also strong enough to resist 
any force that could be exerted by the engines. I 
considered that a vessel and engines so constructed 
would not only be safer, but might also be lighter 
than one dependent on heavy plates and girders for 
strength to stand the stresses created by pitching and 
rolling. 

By giving the airship’s engines such bearings as 
above suggested it may be made safe against any 
such accident as that which has wrecked the R38. 

The old destroyers offered, perhaps, more scope for 
saving weight than the airship, but bv giving such 
bearings to the engines as above suggested at least 
three-fourths of the present weight of girders might 
be dispensed with. Wm. Leighton Jordan. 

Royal Societies Club, September 3. 


Before dealing with the main contention of Dr. 
W. Leighton Jordan’s remarks on the loss of R38, 
it is desirable to refer to the opening paragraph and 
to correct the impression that, “ in consequence of it, 
airship development is to be abandoned by our 
Government.” The policy of the Air Ministry was 
determined and announced many months before the 
accident, and therefore cannot have been influenced 
by the failure of R38. The campaign for economy 
in the public service, combined with a lack of 
enthusiasm on the part of the Air Council, is much 
more likely to be the explanation of the decision to 
abandon airships. 

Dr. Jordan appears to attach much importance to 
gyroscopic action in relation to the breaking of R38. 
Such action is called into play when the airship turns, 
and, as is well known, the magnitude of the couple 
is proportional to the rate, of turning of the. ship. 
There is little difficulty in estimating the magnitudes 
of the forces to be resisted, and, since an airship turns 
slowly, in seeing that they are relatively small. It 
is not usual for engineering structures to fail against 
well known loads, and there is no reason to suppose 
that R38 is an exception. It is rather to those un¬ 
known effects supposed to be covered by a “factor of 
safety ” that attention is drawn by failure. The 
less the scientific and technical preparation for con¬ 
struction, the greater the call on the allowance for 
ignorance. . The scientific objection to full-scale tests 
to destruction is not to their effectiveness, but to 
their cost in life and material; they are, in fact, the 
result of false economy. 

The Writer of the Article. 7 
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The British Association at Edinburgh. 

A Retrospect. 


F ROM every point of view the visit of the 
British Association to Edinburgh has been an I 
unqualified success. With the exception of the 
last day of the meeting the weather was highly 
favourable; and even on that day the rain was 
confined to the early forenoon hours. Every 
morning the reception room, the old Parliament j 
Hall, was crowded with members whose eager j 
happy looks showed that they were enjoying the ■ 
meetings to the full. The citizens of Edinburgh j 
gave themselves up to the spirit of scientific 
gaiety, and the visitors heartily responded. Every 
section had its own devoted band of disciples; ; 
and what specially impressed those who remem¬ 
bered the last Edinburgh meeting in 1S92 was the 
proportionately greater number of women mem- ; 
hers. This, of course, added a brilliancy to the 
gatherings, particularly when two or more sec- 
tions met for a common discussion. 

These common discussions formed indeed one j 
of the distinctive features of the Edinburgh meet- j 
ing : physicists and chemists together inquiring 
into the "structure of molecules; physicists, geo¬ 
logists, and biologists comparing views on the age 
of the earth; chemists and physiologists solving 
the mysteries of biochemistry; botanists and geo¬ 
logists discussing in lively fashion the oldest land 
flora; geographers and anthropologists striving 
to discover the origin of the Scottish people; geo¬ 
logists and engineers trying to come to an agree¬ 
ment on the Mid-Scotland canal; and so on in 
other cases.' The popularity of these combined 
discussions was demonstrated by the crowded 
attendances which strained to the very utmost 
the accommodation provided by the largest class¬ 
rooms of the university. 

Fortunately for the presidential address and the 
various evening lectures and addresses splendid 
accommodation was afforded by the Usher Hall, 
which was completed just before the outbreak of 
the war. Owing to his regrettable illness Sir 
Edward Thorpe was unable to deliver his address 
in person, and it 'was not until the last day but 
one of the meeting that the members of the. 
Association were able to rejoice in the presence 
of their president. The citizens of Edinburgh 
took full advantage of the special lectures pre¬ 
pared for them. Sir Oliver Lodge discoursed 
with his well known ease and lucidity on “ The 
Principles of Wireless Telephony ”; Prof. 
Dendv delighted a large audience with a finely- 
planned lecture on £< The Stream of Life,” and 
Prof. Fleure gave a suggestive and highly 
interesting disquisition on countries as personali¬ 
ties, in which special prominence was given to 
Scotland. The two evening discourses given to 
the members of the Association were both of 
great local interest, one being a comparison 
of the Forth and Quebec Bridges, by Prof. C. E. 
Inglis, O.B.E., and the other on “ Edinburgh and 
Oceanography,” by Prof. Herdman, C.B.E., 
F.R.S. Both lectures were profusely illustrated 
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by lantern slides, and were greatly appreciated 
by large audiences. 

The great reception given by the Lord Provost 
was held, as usual, in the Royal Scottish Museum, 
the large hall and galleries of which formed an 
appropriate setting for this large and brilliant 
gathering. Huge though the assembly was in 
point of numbers, there was no uncomfortable 
crowding’. Endless streams of friendly groups 
meandered through the treasures of art and science 
in the various halls and along the great galleries 
from which a bird’s eye view could be obtained 
of the ever shifting scene below. Music added to 
the charm, provided the listener was not too* near, 
when conversation became almost impossible. It 
is doubtful if there exists a finer place for a recep¬ 
tion than a building of the nature of the Royal 
Scottish Museum, where even the solitary wan¬ 
derer can find interest in the varied contents of 
the cases displayed to view. 

The excursions arranged by the local committee 
were well patronised, the most popular perhaps 
being that to Rosyth and Hopetoun House, where 
j the visitors were received and entertained by the 
Marquess of Linlithgow, and the visit to 
Dunfermline, on the invitation of the Carnegie 
j Trustees. The long excursions to the Scott coun- 
1 try and to the Trossachs also attracted many 
! sightseers. Unfortunately those who visited the 
West encountered heavy rains; and one section 
of the party was driven the wrong way, thereby 
missing the stage at which lunch was provided, 

' and returning home hungry and miserable after 
a twelve hours' fast. Particularly interesting also 
: were the small excursions arranged for Old Edin¬ 
burgh, for Swanston, the early home of R. L. 

1 Stevenson, and for other interesting places in the 
immediate vicinity. The garden party given by 
I the local committee was, in a certain sense, an 
excursion to the finely appointed Zoological Park. 

! This was on the Tuesday afternoon just as the 
j weather became somewhat threatening. For- 
| innately the rain held off until the evening, and the 
i members thoroughly enjoyed their visit to a park 
1 the natural beauties of which have been skilfully 
1 adapted to the needs of all types of wild animals, 
j The Senatus of the University of Edinburgh 
; took advantage of the presence of the British 
j Association to confer the honorary degree of 
| Doctor of Laws on nine of the eminent strangers 
j visiting the city. These were Sir Edward Thorpe, 
j the President of the Association; Prof. Arrhenius, 

; Director of the Physico-Chemical Department of 
i the Nobel Institute, Stockholm; Prof. Kapteyn, 
j of Groningen, the discoverer of the two star 
streams; Prof. Krogh, the eminent physiologist 
of Copenhagen and Nobel Laureate; Dr. Irving 
Langmuir, 'Schenectady, New York, well known 
for his electrical work and his investigations into 
the structure of atoms; Sir Oliver Lodge, pro¬ 
bably the best known man of science in our midst; 
Sir William Ridgeway, Professor of Archaeology 
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at Cambridge; Professor Vito Volterra, one of 
the foremost mathematicians of the day; and; 
Prof. R. W. Wood, of Johns Hopkins Univer¬ 
sity, Baltimore, famous for his brilliant experi¬ 
mental researches in optics. These outstanding 
representatives of science in its various branches 
were presented to the Vice-Chancellor, Sir Alfred 
Ewing, by Prof. Whittaker (acting for the Dean 
of the Faculty of Law), who hit off the charac¬ 
teristic work of each in the happiest phrasing. 

Another side issue of the British Association 
meeting was the Royal Societies’ dinner, at 
which the fellows of the Royal Societies of Edin¬ 
burgh entertained as their guests the fellows of 
the Royal Society of London, the members of the 
Royal Irish Academy, and eminent foreign visitors 
to the meeting. The Maharaj Rana of Jhalawar 
was also a guest. This brilliant function was 
held in the Masonic Hall, probably the most 
artistic hall in Edinburgh. Nearly two hundred 
were present, and the guests and hosts were 
arranged in such a way that those repre¬ 
sentative of any one science formed a group 
at one of the tables. The toasts were pro¬ 
posed and responded to by speakers selected on a 
broad, international basis, and the speeches were 


short, congratulatory, breezy, and humorous. 
One point referred to by Sir James Dewar is 
worth chronicling on account of its historic 
interest, and might have found a place in 
the handbook 44 Edinburgh’s Place in Scientific 
Progress.” Some seventy-five years ago a young: 
extra-mural teacher, Dr. Samuel M. Brown,*' gave 
four lectures on the atomic theory and, to a large 
intellectual audience packed into his lecture room 
broached ideas regarding the complicated nature of 
atomic structure which were far in advance of his 
day, and closely approximated to the ideas now so 
prevalent. Samuel Brown died at the age of thirty- 
nine, and Edinburgh lost a brilliant son who, had 
he lived, would have brought renown to his city. 

For one glorious week the people of Edinburgh 
rejoiced in the British Association—just as pro¬ 
foundly as the visiting members of the Association 
rejoiced in Edinburgh. There was exhilaration 
in the very air, and the profoundest problems were' 
tackled in a cheerful spirit. Two thousand seven 
hundred and sixty-eight members drawn together 
from all parts of the world shared in this intel¬ 
lectual feast of good things, the golden memories 
of which will be a life-long possession. 

C. G. K. 


Science and Crop Production . 1 

By E. J. Russell, D.Sc., F.R.S., Director of the Rothamsted Experimental Station. 


npHE beginning of much of our scientific work 
"y on crop production goes back to the year 
1S43, when Lawes and Gilbert set out to dis¬ 
cover why farmyard manure is such an excellent 
fertiliser. Two opposing explanations were 
offered by the chemists of the dav; the older 
view, coming down from the eighteenth century, 
vas that the fertilising value lay in the organic 
matter; the newer view put forward by Liebig 
in 1840 was that it lay in the ash constituents— 
the potash, phosphates, etc.—left after the 
manure is burnt. Lawes and Gilbert considered 
that it lav in the ash constituents plus the nitro¬ 
gen of the organic matter, and they devised a 
critical field experiment to decide the matter. 
They divided a field of wheat into plots of equal 
size, of which one received farmyard manure at 
the rate of 14 tons per acre, another received the 
ashes of exactly the same dressing of farmyard 
manure, a third received the mineral matter of 
fhfl plus gome of the combined nitrogen 
that had been dissipated on burning, and a fourth 
la} unmamired. The results were very striking :_• 

Broadbalk Wheat Field, 1843. 

Grain. Straw. 

Tons per Cwts. per 

Farmyard manure .. . ac , r *‘ acre - 

No manure .. _ ’ ‘ I 3 

Ashes of farmvard manure ’ * l6 

Mineral matter of ash plus suf- 
phaie ammonia to supply 
combined nitrogen .. .. 26 i , 

Eli 4 « S h C o n °LpttXr 7. ieCt “ re ° fthe Br!dsh Association delivered at 
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The ashes proved ineffective, but the ashes plus 
the combined nitrogen acted just as well as farm¬ 
yard manure; it is therefore these that constitute 
the fertilising constituents of the manure. Thus 
the old controversy was decided in a way not 
uncommon in science; neither side proved to be 
entirely correct, but both sides were found to 
have some basis of truth. Lawes and Gilbert did 
not rest content with this purely judicial and 
scientific conclusion; they saw that they could 
make up this effective mixture of ashes and com¬ 
bined nitrogen from mineral substances without 
using farmyard manure. Even in their dav 
farmers were unable to obtain sufficient farmyard 
manure, and it was therefore a g*reat achievement 
to be able to supplement the limited supplies by 
this mixture. A factory was set up, and. the 
manufacture of the so-called artificial fertilisers 
began. Subsequent experience showed that 
the ash constituents are not all equally neces¬ 
sary; in practice only two of them, potash 
and. phosphates, need be supplied in addition 
to nitrogen. 

Chemists are rightly proud of artificial fer¬ 
tilisers, for they have proved extraordinarily suc¬ 
cessful in augmenting crop production all over 
the world. The demand for them is enormous, 
and in consequence prices have risen considerably* 
within the last thirty years. Agricultural chemists- 
are always looking out for new substances, and 
^during the war a new fertiliser, ammonium' 
chloride, was added to the list and new plant, 
has been erected for its manufacture. Mo dertf 
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manufacturing facilities are, perhaps, ade- 
quate for present demands, but it is certain 
that much more fertiliser could be used, and 
that as farming improves the demand will 
Increase. 

Progressive farmers have long passed the stage 
when it was necessary to demonstrate that arti¬ 
ficial manures increase crop production; the posi¬ 
tion now is the much more difficult one of deciding 
how much money it is wise to spend on fertilisers. 
The old view was that the crop yield was propor¬ 
tional to the manurial dressing— i.e . that the more 
the manure the bigger the crop. Lawes and 
Gilbert showed this was not altogether correct, 
and that the yield fell off after a certain sized 
dressing was reached; this relationship is ex¬ 
pressed by a straight line which ultimately be¬ 
comes a curve, A later view set up by Mitscher- 
lich was that the effect of the manure is propor- 


In creased 
yield of grain. 
Bushels per acre. 


Increased 
yield of straw. 
Curts. per acre. 



Fig. i,—C urves 


is ^bowing relationship between ctop yield/iik-Sird on verD 
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tioiial to the decrement from the maximum obtain¬ 
able; that therefore the first dose of manure has 
a large effect; but that further doses have pro¬ 
gressively less action. This relationship is ex¬ 
pressed bv a logarithmic curve. The present view 
is that the effect is at first small; then it in¬ 
creases and then decreases; this relationship is 
expressible by a curve resembling that for auto- 
catalysis. The important practical consequence 
is that moderate dressings are more profitable 
than small ones, but they are also more profitable 
than much larger ones (Fig, i). There is no 
difficulty about the general rule; the difficulty 
arises when one tries to define a moderate dress¬ 
ing. The problem is further complicated by the 
fact that the effect of the dressing is greatly in¬ 
fluenced by the time when it is put on to the 
land. In our own case the results have been as 
follows :— 
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Date of application of manure Feb. 10 Mar. 6 May 10 Feb. 10 Mar. 6 May 10 
Single Dressing .. Xil. 0*9 2*7 2-7 6*9 9*4 

Double Dressing .,7-0 — 3-7 11*7 — 12*7 

This experiment ought to be repeated in many 
districts, for it is by no means certain that farmers 
generally are using the most profitable quantities 
of fertiliser at the most effective time. It is, 
however, necessary to take into account some¬ 
thing more than the quantity and the time of 
application of the fertiliser. It is essential also 
to have a suitable mixture. In the old days this 
question was thought to be fairly simple. 
Chemists used to think that if they 'knew, the 
composition of the ash of plants they would know 
what manure to use; it should supply all the ash 
constituents in the quantities present in the plant. 
This is now known to be wrong; the composition 
of the ash affords no guidance to manurial 
requirements, as was, indeed, shown by 
Lawes and Gilbert in 1847. The distin¬ 
guished French chemist, Georges Yille, 
emphasised the fact that only properly 
conducted field trials would ever settle the 
question. Vast numbers of such experi¬ 
ments have been made, and they show 
that the problem is more complex than 
Mile thought. It is now known that no 
single formula expresses the fertiliser 
needs of a crop; every district, almost 
every farm, has its own special require¬ 
ments. 

Still further difficulty is introduced by 
the fact that the various artificial fertilisers 
not only increase crop yields, but also 
influence the composition and habit of 
growth of the crop. Nitrogenous 
manures tend to a vegetative growth of 
large, deep-green leaves which are some¬ 
what liable to be attacked by fungoid 
pests. Phosphates improve root develop¬ 
ment, and are therefore of special value 
for swedes and turnips; they also hasten 
ripening of grain, and are therefore 
particularly useful in late districts; they increase 
the feeding value of crops, and are therefore use¬ 
ful for fodder crops; and they have a remarkable 
effect on the development of clover, which is not 
yet fully understood, but which has revolutionised 
the treatment of pastures in this country. Potassic 
fertilisers improve the vigour of the plant and 
increase its power to resist fungus attacks. These 
and other special properties of fertilisers are now 
well established, and advantage is taken of them 
in drawing up fertiliser schemes to suit the special 
requirements of each farm. 

It has already been pointed out that this work 
on artificial fertilisers arose out of Lawes and 
Gilbert’s discovery that the wheat crop of 1S43 
grew just as well when supplied with the ash con¬ 
stituents plus combined nitrogen as when supplied 
with farmyard manure. They repeated the ex¬ 
periment year after year; periodically the .results 
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were collected, and even after fifty years on an ! 
average the artificials had done as well as the 
farmyard manure. In consequence of this and 
other experiments many agricultural chemists j 
developed the view that artificial manures were j 
at least as good as farmyard manure for ordinary 
use on the farm; but wider knowledge has shown j 
that this is not the case; it is only a first approx i- | 
mation to say that artificial fertilisers are equally 
as good as farmyard manure; we now know that 
farmyard manure produces effects of the highest 
importance to the land which no known combina- . 
tion of artificial fertilisers will bring about. j 

Examination of the Broadbalk data in the j 
statistical laboratory recently instituted at Rotham- 
sted under Mr. R. A. Fisher shows that farm¬ 
yard manure differs in two ways from artificials 
—the variation in yield from year to year is j 
diminished by the use of farmyard manure, as is j 
also the deterioration in fertility due to continu- | 


our plots treated with artificials excepting perhaps 
those receiving exceptionally high dressings. This 
is shown on both the wheat and the barley plots, 
and it is greatest on those plots where one of the 
essential fertiliser constituents is withheld (Fig. 2}. 

There is a third effect, which is very marked in 
rotations. Farmyard manure appears to have a 
greater effect than artificials in increasing the 
growth of clover. Unfortunately the number of 
experiments is not very great, but, so far as they 
go, they show a striking superiority over arti¬ 
ficials, and this extends not only to the clover, 
but also to the succeeding wheat crop. 

The results at Rothamsted are :— 


Yield of succeeding 


Manure applied to previous 

Yield of 
clover 
hay. 

Cwts. per 

wheat crop. 

Grain. Straw. 

Bushels Cwts. 

com crop. 

acre. 

per acre. 

per acr: 

Farmyard Manure 

62 

45 

45*3 

Artificials only .. 

46 

37 

36-8 



gus cropping for eighty years. No fewer than 
fifteen different combinations of fertilisers are 
tested against farmyard manure, and while some 
of them come out quite well on an average of 
twenty-five or fifty years, they fluctuate consider- • 
ably from season to season, and they show mani¬ 
fest signs of deterioration as the years pass by. 
Many, farmers prefer a steady yield to a fluc¬ 
tuating one, and this, of course, is sound, cautious 
business. Farmyard manure never does badly 
even in the worst seasons, but, on the other hand, 
it does not give record crops even in the best 
/seasons* What we should like would be some¬ 
thing ■ possessing the special values of farmyard 
manure in bad seasons, and of artificials in good 
o^nes. ■ 

Further, there is a deterioration of yield on all > 
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At present we cannot explain all 
these remarkable facts. There are 
several possibilities :— 

(1) Farmyard manure is known to 
exercise remarkable physical effects 
on the soil, causing it to become 
puffed up so that the empty pore 
spaces increase in size. The air 
supply to the roots thus becomes 
better, the water supply is more 
evenly regulated, the work of the 
tillage implements is lightened, and 
a good tilth is more easily obtained. 
The difference is well shown by the 
root crops—swedes, turnips, and 
particularly mangolds, which are 
very sensitive to soil conditions, 
and, being sown late, are liable to 
suffer from spring and summer 
droughts. The plots at Rotham¬ 
sted receiving farmyard manure con¬ 
tain always some 2—5 per cent, more 
moisture than those receiving no 
manure or artificials only, and this 
enables the mangolds to keep grow¬ 
ing during a drought which effec¬ 
tually checks all plants not receiving 
farmyard manure. 

(2) It is possible that there are chemical con¬ 
stituents in farmyard manure which are not 
present in our artificial fertilisers. The old idea 
that nitrates, potash, and phosphates only are 
necessary may be wrong. Recent work by Maze 
in Paris and by Dr. Winifred Brenchley at 
Rothamsted show that some of the other elements 
may also be helpful. In the Rothamsted experi¬ 
ments very small quantities of boric acid added 
to the soil caused distinct increases in crops fully 
fertilised with artificial manures. We cannot as 
yet recommend farmers to adopt this kind of 
manuring with special substances, because it is 
very easy to overstep limits and do much damage 
to the crop, for the plant suffers seriously from 
even slight excess. With fuller knowledge, how- 
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ever, it may prove possible to keep this special 
manuring; within bounds. 

(3) In the case of the clover crop the farmyard 
manure or the straw in the litter may have a 
special effect on the organisms living in the root, 
causing them to increase the amount of nitrogen 
fixation and thus give larger clover crops and 
further enrich the soil in nitrogenous organic 
matter. , 

Work on these problems is progressing; the 
scientific investigator has, of course, to find out 
exactly what is happening before he can show the 
practical man how to exercise control. 

But in the meantime it is necessary for us to 
be practical and to do something, and the most 
obvious line of action is to increase the amount j 
of farmyard manure or similar substances on the 
farm. \Ve can proceed in two ways; first, wast¬ 
age can be cut down. We estimate that the 
farmers of the United Kingdom make about forty 
million tons of farmyard manure a year, and 
waste about ten million tons. We have shown 
that the best results are obtained when manure 
is made under cover and the amount of litter 
properly adjusted to the amount of nitrogen in the 
animal excretions. Correct adjustment is a 
counsel of perfection, but a great improvement is 
possible over the present haphazard methods. In 
practice nitrogen is always lost through exposure 
to weather, greatly to the detriment of the 
manure. The provision of some shelter for the 
heap is not difficult, and, as Prof. Berry has 
shown at Glasgow, it is distinctly advantageous. 

Another method is to increase greatly the 
amount of farmyard manure or similar sub¬ 
stances produced on the farm. This could be 
done by running on more animals. The number 
of livestock per acre could be much increased by 
the general adoption of the methods of some of 
the Scottish and Danish farmers, who keep their 
animals largely on the produce of their arable 
land. The problem is closely bound up with 
financial considerations, but the experiments 6f 
Mr. j. C. Brown at the Harper Adams Agricul¬ 
tural College show that more profit is obtainable 
from the soiling system than from the older 
methods of the south. 

At Rothamsted we are examining possible sub¬ 
stitutes for farmyard manure, green manuring, 
and the activated sludge method of producing 
manure from sewage, both of which seem quite 
premising. We tried using straw as manure, but 
without success; so soon, however, as the straw 
was rotted, much more promising results were 
obtained. The conditions for the proper rotting 
of straw, investigated at Rothamsted by Dr. H. B. 
Hutchinson and Mr. E. H. Richards, were found 
to be proper air and moisture supply, suitable tem¬ 
perature, freedom from acidity, and the proper 
proportion of soluble nitrogen compounds. All 
these conditions are easily obtainable on the farm, 
and it is now possible to make an artificial farm¬ 
yard manure from straw without the intervention 
of animals. So far the results seem quite satis- 
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factory. Arrangements are being made for 
demonstrations on an extensive scale during the 
present season. 

All these problems I have been discussing repre¬ 
sent work of interest to the present generation of 
farmers; but the scientific investigator cannot be 
restricted to problems of present-day interest. 
Some of the best work of to-day may never reach 
the farmer in our time, and, indeed, unless it is 
developed, it will never reach the farm at all. We 
now know that the farmyard manure and the green 
manure put into the soil are not really agents of 
fertility, but only raw materials out of which fer¬ 
tility is manufactured. The work is done by 
myriads of living creatures in the soil, which are 
too small to be seen by the naked eye, and only 
incompletely revealed even by powerful micro¬ 
scopes. Some of them are useful to the farmer 
and some not, many of them taking their toll of 
the valuable plant food in the soil. Their activity 
fluctuates daily, almost hourly, and their numbers 
are counted and their work is watched in our 
laboratories. Much of their activity is helpful to 
the farmer; it makes nitrates, indispensable for 
the growth of plants. Much of their time, how¬ 
ever, is spent in undoing the good work they have 
done, and results in the destruction of a large pro¬ 
portion of the nitrates made. We are studying 
this population, and with fuller knowledge we 
hope to control it and make it serve the 
farmer just as horses, sheep, and cattle do; but 
we are a long way from that yet. 

Finally an attack is being made on a much 
more difficult problem. The growth of a crop is 
like the movement of a motor-car; it cannot go on 
without a continuous supply of energy. In the 
case of the car the energy comes from the petrol; 
in the case of the growing crop it comes from 
sunlight. The plant as we grow it, however, is 
not a very efficient transformer; a crop* of wheat 
utilises only about half of i per cent, of the energy 
that reaches it. During the last eighty years the 
growth of crops has been improved, thus increas¬ 
ing their efficiency as utilisers of energy; but we 
are still a very long way from the 30 per cent, 
efficiency which the motor engineer has attained. 
Better developments of our present methods will 
no doubt carry us- further than we have yet gone, 
but some wholly fresh ideas are necessary before 
we can hope to bridge the enormous gap that now 
exists between the actual and what is theoretically 
possible. There seem to be at least six ways in 
which we might improve crop production :— 

(1) We can hope for further improvements by 
the use of new r varieties capable of making better 
growth than those ordinarily cultivated. Plant 
breeders all over the world* are attacking this 
problem with much success, and many of the 
new . sorts show considerable promise. 

(2) Much can be done by control of plant dis¬ 
eases. Unfortunately we have no means of know¬ 
ing bow much is lost each year by pests or 
disease, but it is undoubtedly considerable. 
Laboratories for studying plant pathology have 
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been set up at Rothamsted and elsewhere, and we 
are hoping to achieve good results; much valu¬ 
able information has already been obtained. 

(3) ^Ve are also looking to the tractor to 
achieve great things on the farm. It will allow 
considerable development of cultivation imple¬ 
ments, enable us to improve our tillage and to 
keep down weeds, a very serious trouble in the 
southern part of England. Good Scottish farmers 
in that region have told me that farming in Scot¬ 
land is much easier than in England, because the 
rigorous northern winters keep weeds in check, 
while the mild southern winters encourage their 
growth. 

(4) It is possible that certain substances, such 
as boric add, the fluorides, etc., studied by Gautier 
and Claussmann in France, may help in raising 
crop growth. 

(5) It is possible also that special methods may 
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prove of value, such as the high-tension discharge 
tested by Miss Dudgeon at Lincluden, Dumfries, 
and ably and critically studied by Prof. V. H. 
Blackman. 

(6) Finally, it seems probable that some wholly 
new method may be found for increasing crop 
growth. In most civilised countries there are now 
research institutes where the, ways of plants and 
the properties of soils are being studied. Men of 
science, as a rule, do not care to risk prophecies 
or to attempt to create sensations, and I certainly 
am not going, to break this wholesome rule. 
Something, however, has already been done; in 
spite of the decreased labour spent on cultivation, 
the yields tend to go up, while the new knowledge 
that is now being gained is adding greatly to the 
pleasure of farming and giving both masters and 
men an interest in their work that they never had 
before. 


Applied Geography . 1 

By D. G. Hogarth, M.A., D.Lilt., C.M.G. 


T HE term “applied geography 55 has been in 
use for some years as a general designation 
of lendings or borrowings of geographical results, 
whether by a geographer who applies the material 
of his own science to another, or by a geologist 
or a meteorologist, or again an ethnologist or 
historian, who borrows of the geographer. 
Whether geography makes the loan of her own 
motion or not, the interest in view, as it seems to 
me, is primarily that, not of geography, but of 
another science or study. 

Such applications are of the highest interest and 
value as studies, and, still more, as means of edu¬ 
cation. As studies, not merely are they links 
between sciences, but they tend to become new 
subjects of research, and to develop with time into 
independent sciences. As means of education 
they are used more generally, and prove them¬ 
selves of higher potency than the pure sciences 
from which or to which, respectively, the loans 
are effected. But, in my view, geography, thus 
applied, passes, in the process of application, into 
a foreign province and under another control. It 
is most proper, as well as most profitable, for a 
geographer to work in that foreign field; but, 
while he stays in it, he is, in military parlance, 
seconded. 

Logical as this view appears to me, and often 
as, in fact, it has been stated or implied by others 
(for example, by one at least of my predecessors 
in this chair t Sir, Charles Close, who delivered his 
presidential address to the section at the Ports¬ 
mouth meeting in 1911), it does not square with 
some conceptions of geography put forward by 
high authorities of recent years. These represent 
1,1 differently the status of some of the studies, into 
which, as I maintain, geography enters as a 
secondary element. In particular, there is a 

1 AW 4 e«i from the presidential 'address, delivered! to Section E (Geo¬ 
graphy) ©£ the British Association at Edinburgh on September 8. 
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school, represented in this country and more 
strongly in America, which claims for geography 
what, in my view, is an historical or ethnological 
or even psychological study, using geographical 
data towards the solution of problems in its own 
field; and some even consider this not merely a 
function of true geography, but its principal func¬ 
tion now and for the future. Their “new geo¬ 
graphy ” is and is to be the study of “human 
response to land-forms.” This is an extreme 
American statement; but the same idea is instinct 
in such utterances, more sober and guarded, as 
that of a great geographer, Dr. H. R. Mill, to the 
effect that the jultimate problem of geography is 
“the demonstrative and quantitative proof of the 
control exercised by the earth’s crust on the mental 
processes of its inhabitants.” Dr. Mill is too pro¬ 
found a man of science not to guard himself, by 
that saving word “ultimate,” from such retorts 
as Prof. Ellsworth Huntington, of Yale, has 
offered to the extreme American statement. If, 
the latter argued, geography is actually the study 
of the human response to land-forms, then, as a 
science, it is in its infancy, or, rather, it has 
returned to a second childhood; for it has scarcely 
begun to collect exact data to this particular end, 
or to treat them statistically, or to apply to them 
the methods of Isolation that exact science 
demands. In this country geographers are less 
inclined to interpret “new geography ” on such 
revolutionary lines; but one suspects a tendency 
towards the American view in both their principles 
and their practice—in their choice of lines of 
inquiry off* research and their choice of subjects 
for education. The concentration on man, which 
characterises geographical teaching In the Uni¬ 
versity of London, and the almost exclusive atten¬ 
tion paid to economic geography in the geographi¬ 
cal curricula of some other British universities 
tend In that direction. 
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In educational practice this bias does good, 
rather than harm, if the geographer bears in mind 
that geography proper has only one function to 
perform In regard to man—namely, to investigate, 
account for, and state his distribution over 
terrestrial space—and that this function cannot be 
performed to any good purpose except upon a 
basis of physical geography—that is, on know¬ 
ledge of the disposition and relation of the earth’s 
physical features so far as ascertained to date. 
To deal with the effect of man’s distribution on his 
mental processes or political and economic action 
is to deal with him geographically, indeed, but by 
applications of geography to psychology, to his¬ 
tory, to sociology, to ethnology, and to economics, 
for the ends of these sciences; though the interests 
of geography may be, and often are, well served 
in the process by reflection of light on its own 
problems of distribution. If in instruction, as 
distinct from research, the geographer, realising 
that, when he introduces these subjects to his 
pupils, he will be teaching them not geography, 
but another science with the help of geography, 
insists on their having been grounded previously 
or elsewhere in what he is to apply—namely, the 
facts of physical distribution—all will be well. 
The application will be a sound step forward in 
education, more potent perhaps for training 
general intelligence than the teaching of pure 
geography at the earlier stage, because making a 
wider and more compelling appeal to imaginative 
interest and pointing the adolescent mind to a 
more complicated field of thought. But if geo¬ 
graphy is applied to instruction In other sciences 
without the recipients having learned what it is in 
Itself, then all will be wrong. The teacher will 
talk a language not understood, and the value of 
what he Is applying cannot be appreciated by the 
pupils. 

It will be patent enough by now that I am 
maintaining geography proper to be the study of 
the spatial distribution of all features on the sur¬ 
face of the earth. My view Is, of course, neither 
novel nor rare. Almost all who of late years have 
discussed the scope of geography have agreed 
that distribution is of its essence. Among the 
most recent exponents of that view have been two 
directors of the Oxford school, Sir Halford 
Mackinder and Prof. Herbertson. When, how¬ 
ever, I add that the study of distribution, rightly 
understood, is the whole essential function of 
geography, I part company with the theory of 
some of my predecessors and contemporaries, and 
the practice of more. But our divergence will be 
found to be not serious; for not only do I mean a 
great deal by the study of distribution—quite 
enough for the function of any one science !—but 
also X claim for geography to the exclusion of any 
other science all study of spatial distribution on 
the earth’s surface. This study has been Its well 
recognised function ever since a science of that 
name has come to be restricted to the features of 
the terrestrial surface—that is, ever since “geo¬ 
graphy In the eighteenth century had to aban¬ 
don to Its child geology the study of what lies 
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below that surface even as earlier it had aban- 
doned the study of the firmament to an elder child, 
astronomy. Though geography has borne other 
, children since, who have grown to Independent 
scientific life, none of these has robbed her of that 
one immemorial function. On the contrary, they 
calk upon her to exercise it still on their behalf. 

Let no one suppose that • I mean by this study 
and this function merely what Prof. Herbertson 
so indignantly repudiated for an adequate content 
of his science—physiography plus descriptive 
topography. Geography includes these things,. of 
course, but she embraces also all investigation 
both of the actual distribution of the earth’s super¬ 
ficial features and of the causes of the distribu¬ 
tion, the last a profound and intricate subject 
towards the solution of which she has to summon 
assistance from many other sciences and studies. 
She Includes, further, in her field, for the accurate 
statement of actual distribution, all the processes 
of survey—a highly specialised function to the due 
performance of which other sciences again lend 
indispensable aid; and, also, for the diagrammatic 
presentation of synthetised results for practical 
use, the equally highly specialised processes of 
cartography. That seems to me an ample field, 
with more than sufficient variety of expert func¬ 
tions, for any one science. 

I have claimed for the geographer’s proper field 
the study of the causation of distribution. I am 
aware that this claim has been, and is, denied to 
geography by some students of the sciences which 
he necessarily calls to his help. But If a science 
is to be denied access to the fields of other sciences 
unless it take service under them, what science 
shall be saved? I admit, however, that some dis¬ 
putes can scarcely be avoided, where respective 
boundaries are not yet well delimited. Better 
delimitation is called* for in the Interest of geo¬ 
graphy, because lack of definition, causing doubts 
and questions about her scope, confuses the dis¬ 
tinction between the science and its application. 
The doubts are not really symptoms of anything 
wrong with geography, but, since they may sug¬ 
gest to the popular mind that in fact something 
is wrong, they can be causes of disease. Their 
constant genesis is to be found in the history of a 
science the scope of which has not always been the 
same, but has contracted during the course of 
ages in certain directions while expanding in 
others. If, in the third century b.c., Eratosthenes 
had been asked what he meant by geography, he 
would have replied, the science of all the physical 
environment of man whether above, upon, or 
below the surface of the earth, as well as of man 
himself as a physical entity. He would have 
claimed for its field what lies between the farthest 
star and the heart of our globe, and the nature 
and relation of everything composing the universe. 
Geography, in fact, was then not only the whole 
of natural science, as we understand the term, but 
also everything to which another term, ethnology, 
might now be stretched at Its very widest. 

Look forward now across two thousand years 
to the end of the eighteenth century a.d. Geo- 
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graphy has long become a mother. She has con¬ 
ceived and borne astronomy, chemistry, botany, 
zoology, and many more children, of whom about 
the youngest is geology. They have all exist¬ 
ences separate from hers and stand on their own 
feet, but they preserve a filial connection with her 
and depend still on their mother science for a 
certain common service, while taking off her hands 
other services she once performed. Restricting 
the scope of her activities, they have set her free 
to develop new ones. In doing this she will con¬ 
ceive again and again and bear yet other children 
during the century to follow—meteorology, 
climatology, oceanography, ethnology, anthrop- 
ologv, and more. Again, and still more narrowly, 
this new brood will limit the mother’s scope; but 
ever and ever fecund, she will find fresh activities 
in the vast field of earth knowledge, and once and 
again conceive anew. The latest child that she 
has borne and seen stand erect is geodesy; and 
she has not done with conceiving. 

Ever losing sections of her original field and 
functions, ever adding new .sections to them, geo¬ 
graphy can scarcely help suggesting doubts to 
others and even to herself. There must always be 
a certain indefiniteness about a field on the edges 
of which fresh specialisms are for ever developing 
towards a point at which they will break away to 
grow alone Into new sciences. The mother holds 
on awhile to the child, sharing its activities, loth 
to let go, perhaps even a little jealous of its grow¬ 
ing independence. It has not been easy to say at j 
any given moment where geography’s functions 
have ended and those of, say, geology or 
ethnology have begun. Moreover, it is inevit¬ 
ably asked about this fissiparous science from 
which function after function has detached itself 
to lead a life apart—what, if the process con¬ 
tinues, as it shows every sign of doing, will 
be left to geography? Will it not be split 
up among divers specialisms, and become in time 
a venerable memory? It is a natural, perhaps a 
necessary, question. But what is wholly unneces¬ 
sary is that any answer should be returned which 
implies a doubt that geography has a field of 
research and study essentially hers yesterday, 
to-day, and to-morrow; still less one which implies 
any suspicion that, because of her constant par¬ 
turition of specialisms geography is, or is likely 
to be in any future that can be foreseen, moribund. 

Since geography, as I understand it, is a 
necessary factor in the study of all sciences, and 
must be applied to all if their students are to 
apprehend rightly the distribution of their own 
material, it is a necessary 'element in all education. 
Unless, on one hand, its proper study be sup¬ 
ported by such means as the State, the universi¬ 
ties, and the great scientific societies control, and, 
on the other, its application to the instruction of 
youth be encouraged by the same bodies, the 
general scientific standard in these islands will 
suffer;, our system of education will lack an instru¬ 
ment 6f. the highest utility for both the inculca¬ 
tion, of indispensable knowledge and the training 
,' 1 of adolescent intelligence; and a vicious circle will 
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be set up, trained teachers being lacking in quan¬ 
tity and quality adequate to train pupils to a high 
enough standard to produce out of their number 
sufficient trained teachers to carry on the torch. 

The present policy of the English Board of Edu¬ 
cation, as expressed in its practice, encourages a 
four-year^’ break in the geographical training of 
the young, the break occurring between the ages 
of fourteen and eighteen, the best years of 
adolescent receptivity. If students are to be 
strangers to specifically geographical instruction 
during all that period any geographical bent 
given to their minds before the age of fourteen is 
more than likely to have disappeared by the time 
they come to eighteen years. The habit of think¬ 
ing geographically—that is, of considering group 
distribution—cannot have been formed; and the 
students, not having learned the real nature of the 
science applied, will not possess the groundwork 
necessary for the apprehension of the higher 
applications of geography. Moreover, as Sir 
Halford Mackinder has rightly argued, an inevit¬ 
able consequence of this policy is that the chief 
prizes and awards offered at the end of school- 
time are not to be gained by proficiency in geo¬ 
graphy. Therefore, few students are likely to 
enter the university with direct encouragement to 
resume a subject dropped long before at the end 
of the primary period of their education. 

It is not, of course, the business of schools, 
primary and secondary, to train specialists. 
Therefore one does not ask that pure geographical 
science should have more than a small share of 
the compulsory curriculum—only that it have 
some share. If this is assured, then its applica¬ 
tions, which on account of their highly educative 
influence deserve an equally compulsory but larger 
place in the curriculum, can be used to full advan¬ 
tage. The meaning and value of the geographical 
ingredient in mixed studies will stand a good 
chance of being* understood, and of exciting the 
lively interest of young students. In any case, 
only so will the universities be likely to receive 
year by year students sufficiently grounded to 
make good use of higher geographical courses, 
and well enough disposed to geograohy to pursue 
it as a higher study and became in their turn 
competent teachers. 

The obligation upon the universities is the same 
in kind, but qualitatively greater. They have to 
provide not only the highest teaching, both in the 
pure science and its applications, but also such 
encouragements as will induce students of capa¬ 
city to devote their period of residence to this 
subject. The first part of this obligatory pro¬ 
vision has been recognised and met in varying 
degrees by nearly all British universities during 
the past quarter of a century. A valuable report 
compiled recently by that veteran champion, Sir 
John Keltie, shows that, in regard to geography, 
endowment of professorial chairs, allocations of 
stipends to readers, lecturers, and tutors, supply 
of apparatus for research and instruction and 
organisation of “ honours ” examinations, have 
made remarkable progress in our university world 
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as a whole. But no British university has j that it can deal with the whole of it. The arts 
yet provided all that is requisite or desired, i faculties will not accept responsibility for the 


Oxford and Cambridge, which have well-equipped 
geographical laboratories, still lack professorial 
chairs. Liverpool, maintaining a well-staffed 
department of geography, and London, which, 
between University College and the School of 
Economics, provides all the staff and apparatus 
required for teaching, have endowed chairs; but 
they direct the attention of the holders to applica¬ 
tions of geography rather than to the pure science. 
So also do the University of Manchester and the 
University College of Wales, both of which main¬ 
tain professors of geography. 

All the universities, with but one or two excep¬ 
tions, examine in the subject to a high standard, 
that set by Cambridge being perhaps the highest 
over the whole field of properly geographical 
study. This latter university, also, has met the 
second part of her obligation to geography by the 
organisation of an honours course of instruction 
and classified examination, which, if pursued 
throughout a student’s residence, is sufficient in 
itself to secure graduation. At Cambridge, there¬ 
fore, geography may be said to stand on a par 
with any other self-contained final subject. 
Neither in London nor in Manchester (I am not 
quite sure about Liverpool, but believe its case to 
be the same) is geography, in and by itself, all- 
sufficient yet to secure graduation, though at 
London the supplementary subject is so far sub¬ 
ordinated to geography that the degree is taken as 
in the latter subject. Oxford offers distinctly less 
encouragement at present than any of the uni¬ 
versities just mentioned. Her teaching and her 
examination standard are as advanced as the best 
of theirs, and the highest award which she gives 
for proficiency in geography, her diploma 4i with 
distinction,” counts towards the B.A. degree as 
two-thirds of the whole qualification; but—and 
here's the rub S—the balance has to be made up 
by proficiency in some other subject up to a pass, 
not an honours, standard. Therefore the resultant 
degree does not stand before the world as one 
taken in honours; and, although some candidates 
are notified as distinguished and some not in the 
geographical part of her examinations, the dis¬ 
tinction is not advertised in the form to which the 
public is accustomed—namely, an honours list 
divided into classes. The net result is that an 
Oxford diploma, however brilliantly won, com¬ 
mands less recognition in the labour market than 
would a class in an honours school or tripos. It 
should, however, be mentioned—though an infre¬ 
quent occurrence, not advertised by a class list, 
makes little impression on public opinion—that 
special geographical research, embodied in a 
thesis, can qualify at Oxford for higher degrees 
than the B.A.—viz. for the B.Litt. and B.Sc.— 
without the support of other subjects. 

The reason of this equivocal status of geo¬ 
graphy at Oxford is simply that, so far as the 
actual faculties which control the courses for ordi¬ 
nary graduation are concerned, geography is, in 
fact, an equivocal' subject. No one faculty feels 
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elements of natural and mathematical science 
which enter into its study and teaching—for ex¬ 
ample, into the investigation of the causes of dis¬ 
tribution, into the processes of surveying, into 
cartography, and into many other of its functions. 
Moreover, the traditional Oxford requirement of a 
literary basis for arts studies is hard, if not im¬ 
possible, to satisfy in geography. The faculty of 
natural science, on the other hand, is equally loth 
to be responsible for a subject which admits so 
much of the arts element, especially into those 
applications of its data which enter most often 
into the instructional curriculum of adolescents— 
for example, its applications to history and to 
ethnology. 

At this moment, then, there is an impasse at 
Oxford similar to that (it is caused by the same 
reason) which prevents the election of a geo¬ 
grapher, as such, either to the Royal Society on 
the one hand, or to the British Academy on the 
other. But ways out can be found if there be 
good will towards geography, and such general 
recognition of the necessity of bringing it into 
closer relation with the established studies as was 
implied by the examiners in the Oxford school of 
Literae Humaniores last year, when, in an official 
notice, they expressed their sense of a lack of it 
in the historical work with which they had to deal. 
Faculties are comparatively modern organisations 
at Oxford as at Cambridge for the control of 
teaching and examining. Before them existed 
boards of studies, appropriated to narrower sub¬ 
jects ; and, indeed, such boards have been con¬ 
stituted since faculties became the rule and side 
by side with them. The board, which at first 
controlled at Oxford the final honours school of 
English, is an example and a valid precedent. 
Cambridge has found it possible to organise a 
mixed board of studies to manage a final school 
of geography, the board being composed of repre¬ 
sentatives of both the arts subjects and the 
natural and mathematical sciences; and this acts 
apparently to the general satisfaction even in the 
absence of a professor of the special subject for the 
teaching and testing of which it was formed. Why, 
then, should Oxford not do likewise? If Cam¬ 
bridge has not waited for the endowment of a 
professorial chair in geography, need Oxford 
wait? I am well aware that, when at the latter 
university the school of English came into exist¬ 
ence, there were already two chairs appropriated 
to Its subject; and I grant that Oxford will not 
have the very best of all guarantees that a high 
standard will be maintained in the instructional 
courses and the examinations in geography until 
there is a professor ad hoc. But guarantees suffi¬ 
cient for all practical purposes she could obtain 
to-morrow by composing a board out of her exist¬ 
ing teachers of geography and kindred sciences. 

For the last time, then, let me rehearse the too 
familiar w vicious circle.” The supply of good 
students depends on a supply of good teachers ; 
the supply of good teachers depends on a supply 
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of good students. If either supply fails, it is not 
.geography alone, but all sciences and studies, that 
will be damnified; for all require the best of the 
help she can give in proportion as her science 
grows and improves. History will be able to call 
Sut indifferent geography to her assistance if this 


science has been understaffed and discouraged by 
official reluctance to allow it a place of its own 
in the sun. Is there not still some such reluctance 
on the part of the Board of Education, of some 
of our universities, and of the Civil Service Com¬ 
missioners? 


Stellar 

By J. Jackson/ Chief Assistant, 

T HE determination of stellar distances is funda¬ 
mental to the investigation of the sidereal 
universe. When once the distance of a star is 
Known, we can calculate its transverse speed in 
kilometres a second from its proper motion in 
seconds of arc per century, and we can determine 
its absolute brightness from its apparent bright¬ 
ness. For binary stars at known distances we can 
determine the separation of the components in 
kilometres, and this, together with the period, 
^enables us to compute the mass of the system. 
Recent work at Mount Wilson has shown that it 
is practicable to determine the angular diameter 
of the larger stars, and for such stars a know¬ 
ledge of the parallax will enable us to compute 
the linear diameter. Many of the investigations 
about the sidereal universe made during the last 
twenty years have been possible only through the 
increase in the number of stars the distances of 
which are known with reasonable accuracy, and 
the results obtained have been of such importance 
that in an increasing degree the energy of astro¬ 
nomers is being directed to supply the required 
•data. 

The direct determination of stellar distances 
depends on triangulation from the earth at dif¬ 
ferent positions in its annual path round the 
sun. The apparent motion of a star can be 
analysed into a linear component due to the rela¬ 
tive motion of the sun and the star, and a periodic 
motion due to the motion of the earth round the 
sun. The parallax of a star is the angle sub¬ 
tended by the earth’s radius at the distance of the 
'Star, and is equal to the semi-major axis of the 
apparent ellipse described by the star as a result 
of the earth’s orbital motion. It is therefore 
determined from observations made as nearly as 
practicable at the times when the star is at the 
ends of the major axis of the “parallactic ellipse.” 

The principle to be used in the determination 
■of stellar distances was obvious as soon as the 
Coper mean theory of the solar system was recog¬ 
nised. The difficulty ■ in applying the principle is 
due to the extreme minuteness of the change in 
angle which is to be measured after a six months’ 
interval. Had it been known or assumed that 
the stars were comparable in real brightness with 
our sun, although they appeared about a million 
million tlmes^ fainter, it could have been calcu¬ 
lated that their parallaxes were less than a second 
of' arc. Successive attempts to measure the paral¬ 
laxes of selected stars for long necessarily met with 
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failure, although they led to many important dis¬ 
coveries. In the first half of the eighteenth cen¬ 
tury Bradley made a remarkable series of observa¬ 
tions of the meridian zenith distance of the star 
y Draconis a star which passed the meridian 
near the zenith so that the angles to be measured 
were relatively small, while errors introduced by 
varying atmospheric conditions were reduced to a 
minimum. He discovered aberration and later 
nutation through these observations, and proved 
that the parallax of this star was less than a 
second. Observations of the same kind might 
later have led to the discovery of latitude varia- 
tion. The attempt made bv Sir William Herschel 
towards the end of the eighteenth century may 
also be noted here. Instead of attempting to 
determine the absolute parallax of separate stars 
which involves the measurement of large angles 
from the vertical or some other direction which 
it is supposed can be accurately identified after 
a six months’ interval, he attempted only to dis¬ 
cover relative parallaxes from the relative dis¬ 
placements of stars in nearly the same direction, 
but probably at very different distances. The 
method is essentially that now used almost ex¬ 
clusively; but where Herschel applied it to pairs 
of stars actually at different distances, his observa¬ 
tions were not _ sufficiently accurate to reveal the 
parallactic motion. His most extensive series of 
observations were made of fairly bright pairs of 
stars within a few seconds of arc, and the motion 
he actually discovered was orbital motion of the 
stars, which proved that they were really close 
together in space and revolving round one 
another under gravitational attraction. This dis¬ 
covery led to the systematic study of double stars. 

Success in the determination of stellar parallax 
was obtained almost simultaneously about 1838 
by three observers employing different methods on 
different stars. The principal credit is usually 
grven to Bessel for his determination of the paral¬ 
lax of 61 Cygni—a pair of faint stars with large 
proper motion relative to faint neighbouring 
stars by means of the heliometer. This instru¬ 
ment consists of an ordinary telescope with the 
object glass cut in two along a diameter, and 
means are supplied for rotating the object glass 
and for sliding the two halves along their 
common diameter. With this instrument each 
star forms two images, and the observation con- 
sists in bringing an image of one star into coinci¬ 
dence with the other image of the other star. The 
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heliometer can be used to measure angular dis¬ 
tances of several minutes with an accuracy second 
only to that of the modem photographic tele¬ 
scope. The other determinations of parallax-were 
by Struve, who observed a Lyrse relative to faint 
stars in its neighbourhood by means of a position 
micrometer as used for double stars, and by 
Henderson, who used meridian observations in 
both co-ordinates of a Centauri. 

During the next fifty years a number of ob¬ 
servers made parallax determinations by these 
three methods, but although they showed great 
skill in their work and prosecuted it with the 
greatest assiduity, it cannot be said that many 
trustworthy results were obtained. The errors to 
which even the best results are liable are shown by 
the following seven determinations of the parallax 
of Procvon made by Elkin with the Yale helio¬ 
meter :—• 


0-2 -7 £ o-o 18 
0*461 £0*035 
0*367 + 0*018 
0*366 ±0*023 


0*503 + 0*049 
0-294 + 0*019 
0*228 ±0*020 


Soon after the first application of photography 
to astronomy it was found that star places could 
be determined with great accuracy from photo¬ 
graphic plates. It was only natural that attempts 
should be made to apply the new method to paral¬ 
lax determination. The initial results showed no 
greater accuracy than those obtained visually, but 
gradually the difficulties have been overcome, and 
a remarkable degree of accuracy attained. It 
might have been supposed that the development of 
a photographic plate would lead to a distortion 
sufficiently great to vitiate the results, but appar¬ 
ently this is not the case. In fact, the distortion 
is less than o-ooi millimetre and can be ignored. 
The difficulty is to eliminate systematic errors in 
the apparent centres of the star images on the 
plates so as to get the photographs to faithfully 
represent the heavens at the different epochs. 
Provision must be made for the automatic elimina¬ 
tion of every imaginable source of systematic error, 
since every preconceived source of possible error 
has turned out to be a reality. The most im¬ 
portant precautions to be taken were pointed out 
about twenty years ago by Kapteyn in the first 
of the Groningen Publications. These include the 
taking of all the photographs under as nearly as 
possible the same instrumental conditions—the 
telescope should always be on the same side of 
the pier, and as nearly as possible in the meri¬ 
dian. These precautions are now obvious, as not 
only is the objective liable to behave differently 
in different positions, but the atmospheric effect 
might vary differently for the different stars, as 
they are not all of the same colour. A more seri¬ 
ous source of error, called the “guiding error,” 
was pointed out by Kapteyn. For the brighter 
stars an impression is produced on the photo¬ 
graphic plate more quickly than for the fainter 
stats, so that if during the exposure an error in 
guiding allows all the stars to be slightly dis¬ 
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placed for a short time, the brighter stars will 
show an elongated image with a displaced centre,, 
while the fainter stars will show round undisplaced 
images. For this reason Kapteyn urged the im¬ 
portance of good guiding. But it is impossible 
to guide sufficiently well, and the difficulty was 
satisfactorily surmounted only when Schlesinger 
introduced the occulting shutter. This is a sector 
which is made to rotate rapidly in front of the star 
the parallax of which is to be determined. By 
reducing the opening in the sector, the time during 
which the “parallax star” is exposed is reduced 
relatively to the other stars. It is usual for the 
comparison stars to be of the 10th or nth 
magnitude, while the “ parallax stars ” are gener- 
allv considerably brighter. It Is possible by means 
of the rotating sector to cut down the brightness 
by five magnitudes. For the very bright stars this 
Is' not enough, and some observers have used two- 
rotating sectors to give the required reduction. 
Another method is to place a screen in front of 
the brighter stars. It is now generally recognised 
that it is most important to have the parallax 
star and the comparison stars forming images of 
nearly equal size and density. At the same time, 
every care is made to have the guiding as accurate 
as possible. In this connection the exposure 
should be as short as will produce readily measur¬ 
able images—two or three minutes with photo¬ 
graphic refractors with an aperture of 20 or 
30 in. 

Kapteyn 5 s plan was to photograph the region 
under consideration at three different epochs on the 
same plate, which was stored between the ex¬ 
posures and developed only after the third epoch. 
The times of exposure were chosen so as to give 
maximum parallactic displacement in one direction 
at the first and third epochs, and maximum paral¬ 
lactic displacement in the opposite direction at the 
middle epoch. For example, a region might be 
given three exposures in May of one year, six 
in the following September, and three in the 
next May. ■ The telescope would be moved 
slightly between the exposures, and for each star 
there would be twelve images on the plate. As 
all the images of each star would lie close to¬ 
gether, It would only be necessary to measure 
very small distances on the plate, while by a sym¬ 
metrical arrangement of the Images any possible 
distortion of the film would be eliminated. This 
method is ideal, and was applied to some extent,, 
but on account of bad weather Interfering with 
the exposures it has practically been abandoned. 
The photographs at the different epochs are now 
taken on separate plates, and this method allows 
of greatest weight being given to those exposures 
made under the best atmospheric conditions. 

The difficulties to be overcome having been fully 
realised, and the necessary precautions haying 
been devised, a large scheme for the determina¬ 
tion of parallaxes has been undertaken. In this 
work the Allegheny, Dearborn, Greenwich, 
McCormick, Mount Wilson, Sproul, and Yerkes 
Observatories take part The following table 
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shows the aperture and 
scopes used :— 

focal length of the tele 

Aperture. Focal length. 

Inches Feet 

Allegheny 

... 30 

46 

Dearborn 

... I8J 

23 

Greenwich 

... 26 

2 . 2 \ 

McCormick 

... 26 

3 2 i 

Mount Wilson 

... 60 

80 

Sproul. 

... 24 


Yerkes 

... 40 

62J 


The telescope used at Mount Wilson is a re¬ 
flector, while the others are refractors. It will 
be seen that the focal length varies considerably 
from one instrument to another, but the probable 
error of a parallax determined from about fifteen 
plates is In all cases about o-oi" or a little less. 
The explanation given is that with average con¬ 
ditions of working the images are larger for the 
longer telescopes. The aperture is also a point of 
some importance, as with larger aperture the 
duration of the exposure can be cut down, and 
with it the “guiding error.” However, as some of 
the larger telescopes are really visual telescopes, 
and require a colour screen or special plates, the 
advantage they would otherwise have is reduced. 

Considerable progress has already been made 
in carrying out this scheme of co-operation, and 
probably at least 200 parallaxes a year are being 
determined. The value of this contribution to 
-our knowledge of stellar distances is realised when 
we recall that m 1880 we knew the parallaxes of 
•only about twenty stars, while as late as 1915 
the number had risen only to about 200. As one 
of the recent large publications we may instance 
the 260 determinations made at the McCormick 
Observatory in the five years 1914 to 1919. 1 

Let us consider the first star in this list. It is 
j8 Cassiopelse, a star of magnitude 2-4 with a 
proper motion of 55 11 a century. The parallax was 
found from the rather large number of twenty- 
eight plates exposed as follows :— 


1914 July . 1 1916 Aug.-Sept. ... 4 

Nov.-Dee. ... 5 Nov.-Dee. ... 5 

1915 Aug. ..3 1917 Aug. .3 

Nov.-Dee. ...3 Nov.-Dee. ... 4 


The parallax found was 0*058^ ±0*01 x /; , in satis¬ 
factory agreement with other determinations, of 
which we may quote 0-05 x /; ±o-oi$ lf determined 
by Smith with the heliometer, and o-o74 // +o-on // 
found by photography at the Allegheny Observa¬ 
tory*. The proper motion In right ascension was 
found to be d-0-524^, as compared with + 0*529^ 
found by Boss from meridian observations extend¬ 
ing through about 1 50 years. But the agreement is 
' not always so satisfactory. Consider, for example, 
the star y Ceti, which forms the double S 299. 
"The components are of magnitudes 3-6 and 6*8, 
and are separated by about 3L The duplicity of 
the star might well He at the roof of the trouble, 
although with suitable exposures the fainter star 
'Should not be seen. The parallax found with the 
Yale heliometer was o-nq'' Po-oiy^, that by 

A.?*? 1 ! 331 * 1035 the Leander McCormick Observatory of the University 
•of \ irgiftia, 3, 
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photography at Allegheny 0-OI4" + o*oo8 ;/ , and 
that at the McCormick Observatory 0-037 /; ± 
o-ooS'C The photographic parallaxes may be 
considered as in fair agreement, but the proper 
motion in right ascension was found to> be —0*059 7 
(from plates extending years), as against 
— 0*147 /; found by Boss from observations ex¬ 
tending 150 years. The photographic proper 
motion was checked by plates giving an interval 
of 3^ years, during which time the difference in 
proper motion amounted to no less than o*3 ;/ . 
This cannot be explained by the orbital motion of 
the components, which is extremely slow, and it 
is difficult to attribute it to all four comparison 
stars, which on examination showed no appreci¬ 
able proper motion. Results of this kind are by no 
means uncommon, and the greatest caution has 
to be used in applying small parallaxes from 
single determinations. 

It may be considered that parallaxes greater 
than 0*05 " may be used in calculations concern¬ 
ing individual stars. For smaller parallaxes the 
accidental errors will make the results untrust¬ 
worthy. It has been estimated 2 that there are 
about 2000 stars with a parallax as great as 0*05^, 
although most of them will be as faint as the 
10th magnitude and not attract notice. As the 
number of stars to this magnitude is of the order 
of a million*, it will be difficult to identify the stars 
which are near, but faint. Stars chosen at ran¬ 
dom will therefore generally give very small 
parallaxes. Most observing programmes, there¬ 
fore, contain specially selected stars, such as very 
bright stars, stars with large proper motion, and 
binary stars in rapid orbital motion for which a 
fairly large parallax may be expected. 

On account of this selection of the stars great 
care has to be exercised in discussions based on 
the measured parallaxes. Many facts, however, 
have been brought to light. The most important 
of these correlate what may be called the apparent 
qualities of a star with its absolute qualities. By 
the former we mean those qualities which can 
be found from observation without a knowledge of 
the distance, such as the nature of the light a star 
emits, or its angular motion, and by the latter 
the intrinsic qualities, such as real brightness, 
mass, and linear speed. Probably the most im¬ 
portant results are those which have been reached 
fit Mount Wilson, where for the later-type stars 
the relative intensity of certain spectral lines has 
been correlated with the absolute brightness. It 
is then a simple matter to deduce the distance 
from our knowledge of the absolute and apparent 
brightness. Parallaxes determined in this way 
are called “spectroscopic parallaxes,” and recently 
a list of 1646 of these has been published by the 
Mount Wilson observers. Again, for double stars 
with known orbits and known parallax the mass 
of the system can be computed. It is found that 
the mass of all systems does not differ widely from 
twice that of the sun. Assuming this mass, we 
can compute “hypothetical” or “dynamical” 

2 Eddington, “ Stellar Movements/' p. 15. 
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parallaxes from double stars for which the relative 
motion is known. Again, although the linear 
speed differs considerably from one star to 
another, the proper motions of stars can be con¬ 
sidered as an index to the distance—a much better 
index than the apparent brightness. 

In these and other indirect ways our knowledge 
of stellar distances is being rapidly advanced. It 
must be remembered that it is all ultimatelv based 


on measured or trigonometric parallaxes. The 
larger trigonometric parallaxes can be applied 
directlv to the individual stars concerned, but for 
the smaller parallaxes the discussions must be of 
a statistical nature, as the errors of observation are 
too great. The indirect methods can, however, 
be pushed to stars at very great distances if only 
they appear bright enough for the necessary 
observations to be made. 


Obi' 

John Robert Pannell. 

OHX ROBERT PANNELL, who was killed in 
the disaster to the airship R38 while making 
observations on behalf of the National* Physical 
Laboratory, was the only surviving child of Mr. 
and Mrs. Pannell, of N utley. He was born in 
1885. A delicate childhood, which none would 
have suspected from his adult physique, interfered 
greatly with his education, but after courses at the 
Northampton Institute and some engineering 
works experience he joined the National Physical 
Laboratory in 1906 as a student assistant. 

His best-known work is that carried out in con¬ 
junction with Mr. Stanton on dynamical similarity 
in the flow of liquids in pipes, which has become 
classical as the most complete demonstration of 
that principle In its important applications to 
hydrodynamics. With Mr. Stanton he also in¬ 
vestigated with great elaboration the strength of 
welded joints; but most of his work is to be found 
in reports to the Advisory Committee for Aero¬ 
nautics covering almost the whole range of ex¬ 
perimental inquiry In aerodynamics. When prob¬ 
lems of airship construction became prominent in 
1916 he took part in most of the model measure¬ 
ments on resistance and the efficiency of controls; 
and when, again, after the war, it became pos¬ 
sible to compare the results of model and full- 
scale tests, Pannell took charge of the latter and 
was constantly making observations on airships in 
flight. 

In a science so little amenable to general theory 
the ability to make long and tedious series of 
routine measurements without allowing familiarity 


:uar y. 

to breed carelessness is of special importance. 
This ability Pannell possessed in the highest 
degree. He had that genial serenity and evenness 
of temper often associated with one of his gigantic 
stature; neither the perversity of apparatus nor 
the impatience of petulant colleagues could make 
him relax for a moment the precautions that are 
j the first necessity of such work. If the human 
tragedy of the R38 is partially compensated by a 
gain to science, that gain will be largely due to 
f merits in PannelPs work which are too often 
| eclipsed by more brilliant but not more useful 
j achievements. 

In private life the most lovable of men, he 
radiated kindness and good temper. He was of 
tireless physical energy, and his war-time leisure., 
devoted to a small farm, shamed the full-time 
occupation of many men. He leaves a widow, 

; the true partner of all his labours, with whom all 
I wall feel sympathy in the exact measure of their 
! acquaintance. X. R. C. 


We learn, with regret, of the death on Septem¬ 
ber 10, from drowning near Ottawa, of Mr. 
F. W. L. S laden, author of “The Humble-bee: 
Its Life-history and How to Domesticate It. 1 "’ 
Mr. Sladen was forty-five years of age. 


The death of Mr. John Pearce Roe took place 
on September 2. Mr. Roe was born in 1852, and 
was the chairman and managing director of Rope- 
1 ways, Ltd., of London. He carried out a large 
| amount of work in connection with the transport- 
i ing of materials by means of aerial ropeways. 


Nc 

The Chemical Age announces that Sir William Pope 
has been elected an honorary fellow of the Canadian 
Institute of Chemistry. 

It is announced that the annual meeting for 1922 
of the British Medical Association will be held at 
Glasgow on July 21--29. The authorities of Glasgow 
University have given the association permission to 
use the University buildings, and offers of assistance 
should be addressed to Dr. G. A. Allen and Dr, J. 
Russel at the University. 

We learn from the Lancet of September 17 that 
the Health Committee of the League of Nations is 
constituted as follows :—Dr. L 4 on Bernard, professor 

NO. *708, VOL. 108 ] 


tes. 

of hygiene In the University of Paris; Dr. G. S. 
Buchanan, senior medical officer of the British 
Ministry of Health; Prof. A. Calmette, director of 
the Pasteur Institute in Paris; Dr. Carozzi, medical 
director of the International Labour Bureau; Dr. 
Henri Carriere, director-general of the Swiss Public 
Health Service; Sir Havelock Charles, president of 
j the Medical Board for India; Dr. Chodzko, Minister 
| of Health for Poland; Dr. Lutrario, director-general 
! of the Italian Public Health Service; Dr. Th. Madsen, 
director of the State Institute of Serotherapy at 
Copenhagen; Prof. Miyajima, of the Kitasato Insti¬ 
tute for Infectious Diseases, Tokyo; Dr. Pulido, pre- 
sident of the Spanish Royal Council of Public Health r 
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Mr. O. Velghe, director-general of the Belgian Public 
Health Service; and Prof. C.-E. A. Winslow, director 
of the League of Red Cross Societies. Dr. Rajch- 
man, of Warsaw, has been appointed permanent 
medical director. 

The following lectures have been arranged for 
delivery at the Royal College of Physicians 'The 
Mitchell lecture, on “The Relations of Tuberculosis to 
General Conditions of the Body and Diseases other 
than Tuberculosis,” by Dr, F. Parkes Weber, on 
November 1; The Bradshaw lecture, on “ Sub¬ 
tropical Esculents,” by Dr. M. Grabham, on Novem¬ 
ber 3; and the Fitz-Patrick lecture, on “Hippocrates 
in Relation to the Philosophy of his Time,” by Dr. 

R. O. Moon, on November 8 and 10. The time in 
each case will be 5 o’clock. 

The autumn meeting of the Refractory Materials . 
Section of the Ceramic Society is to be held at the 
Institution of Mechanical Engineers on Thursday and 
Friday, October 6 and.7, when the following papers 
will be read:—“Refractory Materials of the London 
Basin,” H. Dewey; “The Marlow Gas-fired Tunnel 
Oven,” J. H. Marlow; “A New Type of Tunnel 
Kiln, Oil-fired, with many Novel Features,” P. J. 
Woolf; “ Aluminothermic Corundum as Refractory 
Materials,” Dr. A. Granger; and “The Reversible 
Thermal Expansion of Silica,” Prof. J. W. Cobb and ; 
H. S, Houldsworth. There will also be a discussion 
on gas-firing. 

The secretary of the Royal Geographical Society 
has received a cablegram from Mr. J. M. Wordie, of 
St. John’s College, Cambridge, announcing that the 
expedition of Mr. Wordie and Mr. Chaworth-Musters, 
of Caius College, to the Island of Jan Mayen this 
summer has been very successful, and that the first 
ascent of Beerenberg, the very summit of the island, 
has been made. 

: 

According to the Morning Post, an expedition to 
Sumatra, under the leadership of Mr. C. Lockhart 
Cottle, is to sail towards the end of the year-for the 
purpose of making zoological and museum collections. 

A special effort will be made to obtain particulars of 
the life-history of the orang. j 

A joint research committee has been formed by 
the National Benzole Association and the University 
of Leeds which will take over the direction of re¬ 
search in the extraction and utilisation of benzole 
and similar products in this country. The National 
Benzole Association is concerned with the production 
of crude and refined benzole, and, according to its 
constitution, one of its objects is to carry on, assist, 
and promote investigation and research. - The term 
“benzole ” is used in its widest sense, so the field of 
acti\ of the association embraces , carbonisation 

and gasification processes, by-product coke-oven 
plants, gasworks, etc*, but at the present.time it is 
concerned mostly with the promotion of home produc¬ 
tion of light oil and motor spirit. Success in this 
direction is thought to rest largely with chemical 
investigations into the possibilities of the various pro¬ 
cesses concerned, and it is with this object that co- 
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operation with the University is sought. The joint 
committee which has been formed consists of equal 
numbers of representatives from the .University and 
the association, and the initial membership is as 
follows :—Prof. J. W. Cobb, Prof. J. B. Cohen, Prof. 
A. G. Perkin, Prof. Granville Poole, Prof. A. 
Smithells, Mr. W. G. Adam, Dr. T. Howard Butler, 
Mr. S. Henshaw, Mr. S. A. Sadler, and Dr. E. W. 
Smith. Research work undertaken will be carried 
out under the supervision of'Prof. Cobb, and reports 
embodying the results will be published at intervals. 

The annual exhibition of the Royal Photographic 
Society was opened on Monday last at 35 Russell 
Square, W.C. i, and will remain open until Octo¬ 
ber 29. Admission is free. The greatest novelty 
from a scientific point of view is a portrait of the 
Postmaster-General by M. Louis Lumi&re’s new 
method of showing the solidity of solid objects by 
means entirely different from the ordinary stereo¬ 
scopic method. Separate photographs are taken of, 
say, six different planes of the object, and the camera 
is so constructed that while the relative positions of 
the object, the lens, and the plate remain fixed so far 
as regards the plane being photographed, a move¬ 
ment of the plate and the lens renders unsharp the 
images in the other planes. Thin transparencies are 
then made from the negatives, and these are placed 
in properly spaced grooves one behind the other. 
A diffused light is arranged behind, and the whole 
is viewed, normally, from a distance of a yard or so. 
The result shown is strikingly good so far as the 
face is concerned, the definition being a little soft. 
The edge of the collar, where there is great con¬ 
trast, shows a double or multiple image. Mr. Howard 
M. Edmunds illustrates a method of photo-sculpture.' 
An image of an accurately drawn spiral line is pro¬ 
jected by means of a lantern on to the face of the 
subject while a photograph is taken of him. A high¬ 
speed drill does the carving, and it is guided by 
“sighting a microscope attached to it' on to” the 
special portrait described. A large series of photo¬ 
graphs of spiders, butterflies, moths, etc., taken by 
flashlight without regard to the time of day or night 
except as the character of the subject renders neces¬ 
sary, is shown by Mr. Oswald James Wilkinson. 
The results are excellent, most of the pictures being 
life-size. There are many radiographs of great in¬ 
terest, astronomical photographs from Greenwich, 
two photographs of a waterspout by Mr. J. W. 
Knight, and innumerable other examples of good 
scientific work, besides the pictorial section. The 
society’s museum, which has lately been enriched by 
a large quantity, of apparatus used by Fox Talbot, is 
well worth a visit on its own account. 

During the meeting of the British Association at 
Edinburgh Prof. W. D. Halliburton delivered a lec¬ 
ture on giants. He said that the popular conception of 
a giant was that he was a powerful, magnificent man, 
and very often used that power to the detriment of the 
races of mankind. As a matter of fact, a giant was 
a feeble and usually short-lived person, and destitute 
of the features associated with masculinity. It was 
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now established that certain organs, such as the 
thyroid gland and the pituitary body at the base of 
the brain, had vast potentialities and great value. 
Giganticism was due to the over-activity of the 
pituitary body from birth, or sometimes before it; 
but it occasionally happened that this over-activity 
came into play after the increase of height was no 
longer possible, and this was evidenced in an over¬ 
growth of the extremities, which was technically 
called acro-megaly. It was very striking that por¬ 
tions of a man's brain could be removed, as was done 
in the recent war, but this tiny thyroid gland was 
of prime importance; its entire removal was fol¬ 
lowed by death within a very short time, and its 
over-activity or under-activity determined whether 
men were big or small. 

At the Edinburgh meeting of the British Associa¬ 
tion Sir W. Ridgeway extended to totemism the theory 
of ancestral worship which he has applied, in his 
“ Origin of Tragedy,” to the investigation of the 
drama. A prominent part in its development has 
been played by transmigration, as in the case of 
the ancient Egyptians. Some Indonesians venerate 
the crocodile as a beneficent being, and look forward 
to becoming crocodiles after death, while tribes in 
Sumatra venerate tigers, supposing them to be their 
ancestors. Thus the reverence for certain trees, 
animals, etc., depends on the primary belief in the 
immortality of the soul. There can .be no doubt, as 
some authorities stated in the course of the dis¬ 
cussion which followed the reading of Sir W. Ridge¬ 
way’s paper, that totemism is often found in con¬ 
nection with the cult of ancestors. But the difficulty 
remains that transmigration or the immortality of the 
soul does not seem to be one of the earliest and funda¬ 
mental beliefs that arose in the human mind, and that 
totemism displays itself in many parts of the world 
as a complex form of belief, the varieties of which 
cannot easily be explained by any single theory of 
its origin. 

In the September issue of Man Messrs. Buxton and 
Hort give an interesting account of the pottery in¬ 
dustry of Malta, the facts having been collected 
during the visit of the Oxford Anthropological Expedi¬ 
tion. Two methods, the old and the new, are in use. 
In the former method we have a baked day support 
holding a wooden disc set spinning by the hand in a 
clockwise direction—a method occasionally used for 
making alias, or large water-pots, but now falling 
into disuse. In the new method an iron spindle, with 
the point in the native rock-floor, is used, the lower 
disc being turned anti-clockwise with the foot, and 
the day worked on the upper turn-table. This 
method has been in use only for about ten years, 
and one woman did not know how to work the 
modern wheel. 

In the current issue (vol. 22, part 2) of the Records 
of the Indian Museum two entomological discoveries 
of unusual importance are put on record. The first 
is that of a dragon-fly of the genus Epiophlebia in 
the Himalayas. This genus, which appears to com¬ 
bine the characters of the Zygoptera and the 
Asisoptera, is an exceedingly archaic form, and has 
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hitherto been known from a single Japanese species. 
A larva sufficiently. advanced in development to be 
identified with certainty was found in a small col¬ 
lection from the Darjeeling district by Dr. F. F. 
Laidlaw, who, recognising its importance, has per¬ 
suaded Dr. R. J. Tillyard to describe it in detail. 
The larva of this remarkable genus was hitherto un¬ 
known, and the extension of the geographical range 
from Japan to the Himalayas is a matter of great 
interest. The second discovery is that of a species of 
the termitophilous hemipterous genus Termitaphis 
on, the east coast of India. The genus consists of 
curious flattened, wingless insects superficially re¬ 
sembling Coccidse or Aphidse, but conforming in 
structure to the Heteroptera. Species have hitherto 
been found in the warmer parts of North America, in 
South America, Australia, and West Africa, but not 
in the Oriental region. Prof, F. Silvestri, who de¬ 
scribes the Indian form from a nest of Copiotermes 
Heimi, regards the genus as representing a distinct 
family, which he calls Termitocoridse. 

We have received the General Report of the Survey 
of India for the year 1919-20. Field-work still suf¬ 
fered from a shortage of officers, but this difficulty 
was being overcome. Topographical surveys during 
the year covered 30,464 square miles, including large 
areas in Upper Burma and Tenasserim. Among the 
new sheets published were 104 i-in. sheets, 39 J-in. 
sheets, and 8 “degree” sheets. Two new sheets of 
the million map were produced, and practically the 
whole of India, Afghanistan, Persia, and parts of 
Burma are now published on this scale. No additions 
were made to the two-million series. The report in¬ 
cludes indices to the maps of various scales. 

Three papers in the Records of the Geological 
Survey of India (vol. 53, part 1, 1921) bear on the 
development of minerals of economic interest, but 
are in no case of a very hopeful nature. Dr. A. M. 
Heron describes lodes of antimonite 20 ft. wide south 
of Moulmein, Burma, in a district where labourers 
may be described as evanescent. Mr. H. C. Jones notes 
numerous occurrences of the same ore in the southern 
Shan States, none being of marked importance. Mr. 
G. H. Tipper gives a summary, from a recent journey, 
of “The Geology and Mineral Resources of Eastern 
Persia.” Here the continuous destruction of forests 
has left no fuel for smelting ore. An interesting 
account is given of the long underground tunnels, 
often lined with glazed pipes, which convey water from 
the gravels for irrigating land lower down the slopes. 

An important study of the origin of banded gneisses 
and amphibolites occurs in Mr. C. E. Tilley’s paper 
on “The Granite-gneisses of Southern Eyre Penin¬ 
sula, S. Australia ” (Quart. Journ. Geol. Soc. London, 
vol. 77, p. 75, 1921). The production of the charac¬ 
teristic granular garnets and secondary pyroxenes of 
amphibolites from primary pyroxene, in a basic 
igneous rock invaded by granite, is excellently 
described. We may note again that in discussions 
of the banding of composite gneiss justice is rarely 
done to the work of L6vy, Lacroix, and Callaway 
(in Co. Galway), which dates back at least to 1887. 
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A memorandum has been issued under the direction j 
of the Indian Government by Dr, Gilbert T. Walker, 
Director-General of Indian Observatories, on the rain¬ 
fall of June and July and the probable amount during 
August and September, 1921. The monsoon appeared 
over the various parts of the country at about the 
normal times. The combined rainfall of June and 
July over the plains of India as a whole is said to 
have been nearly normal, the deficiency being only 
1 in., or 5 per cent., but there was a deficiency of 
more than 20 per cent, in the United Provinces West, 
the Punjab east and north, the North-West Frontier 
Province, Baluchistan, Central India East, and Mala¬ 
bar. The memorandum gives the actual rainfall for 
the separate months June and July and the departure 
from the normal for the fifteen chief political divisions 
and the thirty-three sub-divisions of India. Details 
are given of the recent data regarding the conditions 
most likely to have influence on the rains of August 
and September, 1921; atmospheric pressure over India 
and the snowfall in mountain regions, as well as the 
meteorological conditions over the Indian Ocean and 
in other parts are discussed. From these condi¬ 
tions it is summarised that In North-West India, 
including the west of the United Provinces, and in the 
Peninsula, it is likely that the total rainfall of August 
and September will exceed the average. For North- 
East India and Burma the conditions are said to be 
too uncertain to justify a forecast. 

About five years ago Prof. Omori made some in¬ 
teresting seismometric measurements of the move¬ 
ments of the great chimney at Saganoseki under the 
action of wind (Nature, vol, 101, 1918, p. 436). It 
was found that the top of this chimney, 550 ft. in 
height, moved through a total range of ft in, when 
the velocity of the wind was 78 miles an hour. The 
most interesting result of the measurements was that 
this movement took place at right angles to the 
direction of the wind. With the wind the range was 
always under 1 in. Prof. Omori has recently re¬ 
peated these experiments on other columns (Bull. 
Imp. Earthq. Inv. Com., vol. 9, 1921, pp. 77-152). 
The most lofty is the reinforced concrete tower of 
the new wireless telegraph station of Haranomachi. 
This is a hollow, truncated cone, 660 ft. in height, 
with an external diameter of 57 ft, 9 in. at the base, 
and of 4 ft. 6 in. at the top, the thickness of the con¬ 
crete wan being 33 in. and 6 in. respectively. The 
tower is situated about 200 km. from the principal 
earthquake zone off the east coast of Japan. The move¬ 
ments were registered by a portable two-component 
tremor-recorder magnifying from 10 to 30 times. 
Experiments were made at various times during the 
construction and after the completion of the tower, 
the maximum velocity of the wind varying from 20 
to 45 miles an hour. It was found that the move¬ 
ments were quite insignificant until the height of 
the column was 290 ft., and they became distinct only 
when the height exceeded *500 ft. On com¬ 
pletion, the maximum range for double amplitude) 
was 6'9 mm., but this was increased to above 10-3 mm. 
when,the iron frame, weighing more than two tons 
was-attached just below the top. The range of 
^ m was attained In the direction perpendicular' 
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to that of the wind. With the wind the maximum 
range was only 1-9 mm. The period of vibration of 
the completed column was 2*07 seconds, or 2*12 
seconds after the addition of the iron frame. Prof. 
Omori has also measured the vibrations of a twelve- 
story brick tower, 172 ft. high, at Tokyo, and of 
six five-story Buddhist pagodas in various parts of 
the country. 

At the Washington meeting of the American 
Physical Society in April last Prof. W. F. G. Swann, 
of the University of Minnesota, directed attention 
to the influence of the size of the earth on certain 
changes in terrestrial magnetism. The method *of 
investigation is not exact from the mathematical 
point of view, but keeps the physical principles in¬ 
volved in the calculation clearly to the fore. In the 
first place, it is shown that electric currents once 
started in a copper sphere of the size * of the earth 
would decrease to 37 per cent, of their initial value in 
3,000,000 years. In the second, that if such a sphere 
were originally magnetised and means were then 
taken to demagnetise it, the same statement would 
hold for the magnetism. In the third place, if the 
so-called secular variation of the magnetisation be 
regarded as due to the rotation about the earth’s axis 
once in 500 years of a uniform magnetisation per¬ 
pendicular to that axis, the interior conductivity of 
the earth must be of the order 1/30,000 of that of 
copper. In the short paper in the issue of the Journal 
of the Washington Academy of Sciences for June 19, 
which is the only account of Prof. Swann’s con¬ 
clusions at present available, he points out that corre¬ 
sponding statements may be made with respect to 
the sun. 

With reference to the inquiries made by Mr. Hedger 
Wallace in a letter entitled “ Cornalith ” published in 
Nature of August 25, p. 811, we learn from Messrs. 
Erinoid, Ltd., of Lightpill Mills, Stroud, Gloucester, 
that cornalith and galalith are both trade names used 
by different firms for ivory and horn substitutes, etc. 
Galalith is the trade name for a casein-formaldehyde 
material manufactured by the Galalith Co. of Ger¬ 
many; cornalith is presumably the name selected 
by one particular firm to indicate that imitations of 
horn are their chief products. In England casein- 
formaldehyde products are manufactured and sold as 
raw material under the name of “erinoid,” and 
Messrs. Erinoid, Ltd., claim that their output, nearly 
700 tons, during the past year is far in excess of the 
combined output of both galalith and cornalith fac¬ 
tories. The firm exhibited some of their products at 
the British Scientific Products Exhibitions organised 
in 1918 under the auspices of the British Science' 
Guild. Vegetable casein has not so far proved as 
suitable as milk casein for the manufacture of casein- 
formaldehyde material, but if the Galalith Co. chose 
to send out an inferior product made from vegetable 
casein, there is nothing to prevent them from apply¬ 
ing to it their own trade-name “galalith.” 

Messrs. Charles Baker, of 244 High Holborn,;: 
W.C.i, have issued recently a new classified list (No. 

I 73) of second-hand scientific instruments and books. 
e The catalogue contains a number of microscopes, of 
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wide range in size and price, and many object-glasses, 
eye-pieces, and other accessories are also listed. Sur¬ 
veying instruments, particularly theodolites and levels, 
are well represented. In the section devoted to tele¬ 
scopes, a number of second-hand instruments, both 
reflectors and refractors, on equatorial and altazimuth 
mounts, are offered for sale. The list includes a 12-in. 
reflector and a 12-in. and a yj-in. refractor, as well 
as several smaller instruments, object-glasses, eye¬ 
pieces, sidereal docks, and other astronomical appara¬ 
tus. A series of lantern-slides has been prepared to 
show the appearance of the bright line spectra between 
the limits 4000-7000 A.U. of the commoner elements 
with normal dispersion. Slides of twenty-seven ele¬ 
ments are now available; they should be of consider¬ 
able service to science teachers. Other features of 
the catalogue are the sections dealing with cameras 
and other photographic apparatus and books;* the 
latter contains, among a number of useful text-books 


and series of scientific periodicals, vols. 28 to 104 of 

Nature. 

The Cambridge University Press is publishing the 
three following books in the autumn :—'"New Mathe¬ 
matical Problems,” by Major P. A. MacMahon; 
“Series Spectra," by Dr. Norman R. Campbell; and 
. “Weather Prediction by Numerical Process,’' by L. F. 

Richardson. The first-named will be problems based 
I on the permutations and combinations of elementary 
geometrical shapes; the second will be the first of the 
j supplementary chapters to the author's “ Modern Elec- 
; trical Theory," to which allusion has already been made 
j in Nature (February 24, p. 842); and the third em¬ 
bodies a scheme of weather prediction, resembling the 
i process employed in the production of the Nautical 
■ Almanack . At the close of the present year the same 
1 publishers will issue “Alternating Currents,” in two 
parts, by C. G. Lamb. It Is intended as a guide to the 
student attending a three-term course on the subject. 


Our Astronomical Column. 


September Meteors.— Mr. W. F. Denning writes :— | 
“An excellent series of abundant observations, were j 
obtained during the first ten davs of the present 1 
month by Miss A. Grace Cook and Mr. J.,P. M. 
Prentice " at Stowmarket, and several hundred * 
meteor paths were carefully recorded, from which a ‘ 
number of interesting radiant points were derived. 
These include various systems which have been well 
observed in past years, and several which apparently® 
represent new showers. 

“An active radiant of Orionids from qiJ c + 8J° was i 
detected on September 1-3, which seems to have 
escaped previous observation; and among the old 
streams we observed were the e Arietids, a Cas- 
slopeids, a-3 Perseids, and 1 Aurigids. 

“Fireballs are usuallv very frequent in September, 
and the present month has proved no exception. 
Several brilliant meteors from Capricornus were ob¬ 
served on September 6, 7, and 14. On September 7 ! 
and^S large meteors were seen from a radiant in 
Auriga, and on September 10 two brilliant objects j 
were recorded, possibly from a radiant near a Cygni. 
The times of the two latter were at 9. to and '11.40 
G.M.T., and further observations of these various ; 
objects would be valuable. This display of Cygnids is : 
a long-continued one, and was noted as sneciallv 
active on September 12, 191S, as seen from Bristol." ; 

Ionisation in Stellar Atmospheres. —Dr. M. N. 
Saha has published an important series of papers on 
this subject in Phil . Mag. (vols. 40 and 41) and in 
Proc. Roy. Soc., qq A (1921). A useful summarv and 
critique of these is given by Mr. E. A. Milne in 
Observatory for September. ' The work consists of : 
two parts : the study of the conditions of ionisation 
by the formulae of physical chemistrv, and an en¬ 
deavour to explain some of the features of solar and 
stellar spectra in the light of the results. Taking 
calcium as an example, the percentage of ionisation I 
at different temperatures and pressures is tabulated; 
the table indicates that at the surface of the sun both J 
normal and ionised atoms of calcium'should be plenti¬ 
ful, and, in fact, the g, H, K lines are all present. 
On the other hand, at great heights above the photo- j 
sphere the pressure is small and ionisation almost j 
complete; accordingly, only the enhanced lines H, K ! 
are visible here, g not being traced beyond a height of i 
5000 km. Analogous results are given for several 
Other elements, and hope is held out that the method j 
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mav eventually afford an indication of the pressure 
at various heights above the photosphere. 

Lessons are also deduced from the progressive appear¬ 
ance and * disappearance of certain lines as we pass 
along the series of stellar spectra from M to O. Dr. 
Saha determines the temperature of each type, his 
values ranging from 23,000° Oa, 18,000° Bo, to 5000° 
Ma, and 4000° Md. These are in fair accord with 
those of Russell, Wilsing, and Scheiner, but slightly 
higher on the average. 

It will be remembered that several astronomers have 
suggested that, the supply of gravitational energy 
being insufficient to maintain their output, the stars 
are drawing on the energy of the atom. It is likely, 
therefore, that atomic chemistry will play an important 
part in the astronomy of the future. 

Variable Stars. —Observations of seventy-two 
well-known variable stars, the R.A.’s of which 
range from 5b. 21m, to 24b., were made by 

Prof. Vojtech Safarik at Prague between the 
years 1S77 an( ^ *§94* They are reproduced in great 
detail by Prof. Ladisiav Pracka in a publication re¬ 
cently received (“ LTitersuchungen fiber den Licht- 
wechsel Alterer Veranderlicher Sterne. Nach den 
Beobachtungen von Prof. Dr. Vojtech Safarik.” 
Yol. 2, pp. iii+iSo. Prag: Fr. Rivnae, 1916b 
The magnitudes of the comparison stars are discussed 
and compared with all available authorities; the 
differences of magnitude between them and the 
variables are given in full, and the nature of the light 
curve, with the dates of maximum and minimum, is 
discussed in all cases where the observations suffice 
for the purpose. There are also many estimates ot 
colour, on Schmidt’s numerical scale, which represents 
white by o, yellow by 4, orange by 7, red by q to 10. 
The long-period variables in this volume are without 
exception orange or red; eleven of them have colour- 
estimates extending beyond 9, and one star, S Cephei, 
has a colour-estimate of 10. 

The following stars have especially long and full 
series of observations: R Leonis, R Camelopard!, 
R Draconis, R Aquilas, V Cygni, V Cygni, S Cephei. 
Observations of two novae are included in the volume. 
Nova Aurigae fell from 5m. to nm. in a few weeks 
early in 1S92, then revived to 9*2111. early in 1893, 
being q-qm. at the end of that year. Nova T Coronas 
appeared to remain steady at q*2m. during the years 
1886 to 1894. 
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Spontaneous Combustion m Coal Mines* 


HP HE final report of the Departmental Committee 
^ appointed by Mr. McKenna in 1912 “to inquire 
into the circumstances in which spontaneous combus¬ 
tion of coal occurs in mines, its causes and the means 
of preventing it or of dealing with it,” has now been 
issued. 1 

In form it is a model of what such a report should 
be; it opens with an historical review of the subject 
from the seventeenth century, it proceeds to summarise 
and analyse the scientific evidence collected during the 
last ten years, and then considers the conditions 'which 
are found in practice to be conducive to spontaneous 
ignition in coal-mines and the means of preventing or 
extinguishing such fires. 

The question whether coal can ignite per se, or 
whether this is effected through the heating of an 
impurity, e.g. iron pyrites, has long been in dispute, 
the older opinion, both among practical men and 
chemists, inclining strongly to tlie view that the 
oxidation of pyrites is the' primary cause of the 
ignition. 

In an interesting quotation from Dr. Plott’s 
“Natural History of Staffordshire” (1686) we learn 
that the shale and small coal left in the hollows of 
old workings will fire “natural of themselves,” and 
“have done beyond all memory.” The seat of the 
heating is said to be a mixture of the “laming,” that 
lies between the measures of the coal, and the “ sleek ” 
when “very much mixed with brass lumps.” Plott 
evidently leans to the pyrites theory, and quotes Dud 
Dudley and Dr. Powers as vouching for the state¬ 
ment that small coal and sulphurous sleek when 
moistened and exposed to the air will turn red-hot of 
themselves. The experience of mining engineers, who 
found as a fact that fires mainly occurred in seams 
rich in pyrites (as In South Staffordshire) and were 
absent in coalfields (such as the Durham field) where 
the pyrites Is very low—backed as this experience was 
by the authority of chemists from Berzelius to Liebig 
—led to the almost universal belief in pyrites being 
the sole cause of ignition. Dr. Percy in 1864 seems 
to have been the first to suggest that" coal could itself 
absorb oxygen and become heated, and this view 
received much support from the experiments of Dr. 
Richters, of Waldenburg, who showed that fine coal 
with very little pyrites In it would absorb oxygen and 
heat up, while the pyrites itself showed* very small 
absorption. The Royal Commission appointed in 1876 
torinquire Into the spontaneous combustion of coal in 
ships regarded pyrites as the primary cause, but found 
that the condensation of oxvgen on the surface and 
the subsequent oxidation of the coal matter were 
“contributory” causes. 

Since that date experiments In France, mainly those 

* Departmental Committee on Spontaneous Combustion of Coal in 
Aimes. Final R eport of. the Departmental Committee on Spontaneous 
Combustion of Coal in Mines. (Ctnd. 1417). (London : H.M. Stationery 
Office.) is. 6d, 


of Henri Fayol, and in Germany on the seams of 
Upper .Silesia (where fires are frequent), have shown 
that the condensation and absorption of oxygen from 
moist air by coal itself—especially when the coal is in 
a thick layer—are the important factors in spon¬ 
taneous combustion, while the oxidation of pyrites 
(marcasite) is a less important factor. Up to the end 
of the last century we may say that the pyrites theory 
had the larger following; but since the report of the 
German Commission in 19x0 scientific opinion has 
changed, and the opinion of practical men has been 
doubtful. 

The verdict of the Committee—a body of men 
practically familiar with coal-mining—that they are 
satisfied on the scientific evidence brought before them 
that coal subject to spontaneous firing owes this pro¬ 
perty, not to its pyrites content, but to the direct oxida¬ 
tion’of the coal matter, should set at rest all reason¬ 
able doubt and concentrate attention on the real 
cause. That some heat may be generated by the 
oxidation of marcasite is admitted, but its direct effect 
is negligible. Where pyrites mav play a part is in 
the disintegration of coal whereby the latter may 
become more permeable by air, and so more readily 
oxidised. 

In arriving at their conclusions the Committee was 
largely influenced by the experimental work of Prof. 
Bedson, Sir R. Threlfall, Dr. Wheeler, and Dr. Hal¬ 
dane, who were in close agreement; and where there 
still appeared to be some doubt, e.g . in the case of the 
Bullhurst seam (North Staffordshire) and in that of 
•the Barnsley seam (Yorkshire), the Committee re¬ 
quested Dr. "Wheeler to carry out special experiments 
for them. These experiments are quoted in full and 
appear conclusive. The Committee directs attention 
to Dr. Wheeler's statement that the higher the oxygen 
content of a coal the lower is its temperature 
of self-ignition, and emphasise the practical Im¬ 
portance of the fact that a coal containing more 
than 10 per cent, of oxygen is liable to inflammation 
—or, at all events, is suspect-—whereas a coal con¬ 
taining less than 6 per cent, may be regarded as non¬ 
suspect. 

It is interesting to note that the work of the palaeo- 
botanists is not neglected, and that the “ fusain ” of 
Dr. Marie Stopes—the mother-of-coal—(shown by her 
to be woody fibre) forms at its juncture with 14 vitrain ” 
—glance coal—the critical point of any piece of coal 
with regard to inflammation—a conclusion which 
recalls Dr. Plott’s statements as to the mixture of 
“laming” with “sleek.” 

The remaining sections of the report deal with the 
practical aspects of the subject, and give many tech¬ 
nical suggestions for preventing and dealing with gob- 
fires. One of the most imnortant points discussed is 
the practicability of hydraulic stowage—a certain cure 
if it could be worked. 


Lighting- of Factories and Workshops* 


IN 1913 a Departmental Committee was appointed 
1 by the Home Secretary to inquire into the light¬ 
ing of ^ factories and workshops. The Committee 
issued in 1915 an interim report containing much 
valuable information which attracted much attention 
atid stilt holds a unique position amongst official 
literature on this subject. On that occasion statutory 
provisions requiring adequate and suitable lighting In 
• every part of a factory and workshop were recom¬ 
mended. Values of Illumination were also prescribed 
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in^ the interests of safety and convenience, but de¬ 
tailed recommendations on the order of Illumination 
necessary for various industrial processes were 
deferred. 

The work of the Committee, suspended during the 
later stages of the war, was resumed in 1920, and a 
second report defining with greater precision the 
phrase 44 suitable lighting ” has recently been issued 
(Cmd. 1418, id. net). The report deals specially with 
the three factors of glare, shadow, and constancy. 
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'Glare may arise through the presence of unduly 
bright lights in the direct field of vision or on the 
.edge thereof, or through inconvenient direct reflection 
.of light from shiny or polished material. Four 
requirements bearing on the above points are now 
suggested :—• 

(1) Ever}* light source (except one of low bright¬ 
ness *) within a distance of 100 ft. from any person 
employed shall be so shaded from such person that 
no part of the filament, mantle, or flame is distin¬ 
guishable through the shade, unless it be so placed 
that the angle between the line from the eye to an 
'unshaded part of a source and a horizontal plane is 
not less than 20°, or -in the case of any person em¬ 
ployed at a distance of 6 ft. or less from the source 
not less than 30°. 

(2) . . . “ Adequate means shall be taken, either by 
suitable placing or screening of the light sources, or 
“by some other effective method, to prevent direct 

1 I.e. with an intrinsic brilliance not exceeding 5 candles per sq. in. 


reflection of the light from a smooth or polished sur¬ 
face into the eyes of the worker.” 

(3) . . . “Adequate means shall be taken to prevent 
the formation of shadows which interfere with the 
safety or efficiency of any person employed.” 

(4) ". . . ** No light sources which flicker or undergo 
abrupt changes in candle-power in such manner as to 
interfere with the safetv or efficiency of any person 
employed shall be used 'for the illumination of a fac- 
torv or workshop.” 

' In view of the fact that extensive alterations may 
be occasioned bv compliance with these requirements, 
it is further prescribed :— . 

(-) --That, as regards existing installations, a 
reasonable time limit should be Jfiven before the above 
requirements become operative.” 

An appendix to the report contains extracts from 
codes adopted in various American States and recom¬ 
mendations made by the Illuminating Engineering 
Society in Germany. 


The World's Wheat Supply. 


GPHE statistics dealing with the wheat supply of 
^ the world are discussed by Sir James Wilson 
an an interesting and exhaustive paper entitled “The 
World’s Wheat,” contributed to the Journal of the 
Royal Statistical Society (vol. 84, part 3, May, 
t 9 2i). 

Having pointed out the varying accuracy of avail¬ 
able statistics and explained the system of calculation 
adopted, the author gives the pre-war five-year 
average yields for all wheat countries, together with 
the exports and imports. For this period the world’s 
yield was 107 million metric tons, of which 22*2 mil¬ 
lion metric tons—more than one-fifth of the whole— 
were produced by Russia. The net world exports 
amounted to 18-5 million metric tons, of which Russia 
again contributed the largest proportion, nearly one- 
fourth of the whole; while of the net imports of 
xS-o million metric tons Great Britain was the largest 
importer with 5*9 million metric tons, followed by 
Germany with 1*9 million metric tons. Naturally, 
these figures were all profoundly affected by war 
conditions. Statistics are not available for such 
important countries as Germany, Austria, and Bel¬ 
gium among the importers, nor for Russia, Rumania, 
Hungary, and Bulgaria among the exporters, but for 
the twenty-one countries where figures have been 
published the average yield was 66*8 million metric 
tons during the war, compared with 63-1 million 
metric tons before the war. The importing countries 
on the average produced less than before the war, 
but they also imported less. Britain increased her 
■average yield from 1*6 to 1*9 million metric tons and 
reduced fxer average net import from 5-9 to 5*2 million 
metric tons and her average consumption from 7-5 to 
7*x million metric tons. The exporting countries— 
United States, Canada, and Argentina—all increased 
their yields considerably, and also their exports., 
Australia increased her yield, but her average 
export was much the same as the pre-war 
average, probably on account of the large loss of 
stored wheat by mice and weevil depredations. 
India’s average yield during the war was practically 
the same as the pre-war average, but owing to the 
export restrictions enforced by the Government in the 
interests of the consumers her average net export fell 
from 13*5 million metric tons before the war to 
.8*2 million metric tons during the war period. 

With regard to the supplies of 19x9 and 1920, 
excluding Russia and Rumania (which in the pre-war 
average exported nearly one-third of the world’s net 
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exports) and India (export from which _ country was 
practically prohibited), the other exporting countries 
1 began the cereal vear on August 1, 19195 about 

1 6*1 million metric tons of exportable supplies still m 
hand, while there was also a large quantity on its 
; wav to the importing countries. All the importing 
countries together in 1919-20 imported ib*2 million 
metric tons, which is about the pre-war average, an 
during that vear the Argentine and Australia got rid 
of their embarrassing surplus, while towards the end 
of the vear the United States had practically a mono- 
polv of export, and so obtained very high prices. *. it 
! fames Wilson estimates that for the current year 
ending July 3 L 1921. there will be 18-9 million metric 
tons available to meet the estimated demand of 
17.0 million metric tons, which will leave a sufficient, 
though not excessive, margin on the eve of the 
ripening of the new harvests in the northern hemi- 

At is to the temporary advantage of consumers 
that there should be an excess of supply over demand, 
and to the temporary advantage of producers that the 
demand should exceed the supply; but for the world 
as a whole it is better that supply and demand 
should approximate. In the author’s opinion, from 
the information available at the time, this condition 
should be reached as regards wheat on August i, 
io2i, and according to present prospects (excluding 
Russia, Rumania, and India) the harvest to be 
reaped after that date will yield sufficient to meet 
the world’s probable demands. For the more distant 
future fears are sometimes expressed that the growth 
of the world’s population, and especially of .he 
number of wheat-eaters, will result in a permanent 
dearth of wheat, but it must be remembered that the 
oreat majority of mankind prefer grains other than 
wheat, and even the wheat-eaters substitute othei 
grains without much sense of hardship. 

With regard to wheat prices, in most European 
countries at the present day the high prices of wheat 
are largely due to the depreciation of the various 
paper currencies. The author discusses the different 
factors which will affect the wheat prices—rates of 
exchange, freight charges, etc.—and concludes that, 
so far as Britain is concerned, the price of_ wheat 
will be lowered if “the rate of exchange with the 
United States of America improves, and if Asia and 
South America continue to absorb gold at a great 
rate, and so help to reduce the prices of all com¬ 
modities, measured in gold, all the world over. 
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University and Educational Intelligence. 

London.—T he following special advanced lectures 
have been arranged at King’s College for post¬ 
graduate and other advanced, students. The dates 
given are those on which the courses begin :—“ Liquid 
Fuels/’ Mr. Harold Moore, October 17; “Liquid Fuel 
Engines,” Dr. W. R. Ormandy, October 24; “Bridge 
Construction,” Mr. H. W. FitzSimons, October 13; 
“Cascade Induction and Synchronous Motors and 
Generators,” Mr. L. J. Hunt, October 18; “Re¬ 
inforced Concrete,” Dr. Oscar Faber, January 19, 
1922; “Accurate Measurements in Mechanical En¬ 
gineering: The Use and Testing of Gauges,” Mr. 
F. H. Rolt, January 24; “Wireless Transmitting 
halves,” Prof. C. L. Fortescue, January 23; and 
“The^ Cheapening of Electrical Energy in Great 
Britain,” Mr. C. H. Wordingham, Februarv 27. 

Oxford. —Mr. J. H. Jeans, secretary to the Royal 
Society, has been appointed Halley lecturer for 1922. 

Birmingham ..—B v the retirement of Mr. W. H. 
Cope, the University librarian, the Universitv loses 
a valuable servant whose place will be difficult to 
fill. In forty years of strenuous and whole-hearted 
devotion to duty Mr. Cope has brought the rapidly 
growing library to a state of efficiency out of all pro¬ 
portion to the expenditure involved/ Regardless of 
the fact that his salary was a mere pittance and that 
the library was deplorably understaffed, he always 
gave of his best; and by his ever-ready assistance he 
earned the gratitude of many generations of staff and 
students whose good wishes will follow him into his 
retirement. 


The Herter lectures are to be delivered at Johns 
Hopkins University, Baltimore, on October c, 6, 
and 7 bv Sir Arthur Keith, who will take as his 
subject “The Differentiation of Human Races in the 
Light of the Theory of Hormones.” 


Dr. D. Burns, Grieve lecturer on phvsiological 
chemistrv in the University of Glasgow/ has been 
appointed professor of physiology in the Universitv 
of Durham College of Medicine, Newcastle-upon'- 
lyne, m succession to the late Prof. J. A. Menzies 


Among the free public Gresham lectures shortly to 
be delivered at Gresham College are the following 
Physic, Sir Robert Armstrong-Jones, October 11 i*> 
13, and t 4 ; Astronomy, Mr. A. R. Hinks, October 18 
19, 20, and 21; and Geometry, Mr. W. FI. Wagstaff 
* ovember 7, 8, 10, and 11. The lecture-hour is 
6 o’clock, 

The^ Prospectus ^of University Courses in the 
Municipal College of Technology, Manchester, for the 
session 1921-22 has recently been issued. Systematic 
training extending over a period of three or four vear3 
is provided in mechanical, electrical, municipal, and 
sanitary engineering, the technology of the chemical 
and textile industries, photography and printing, etc 
University courses leading to' the degrees of Bachelor 
and Master of technical science in these subjects are 
available, and, in addition, there are numerous part- 
time day and evening courses for the benefit of en- 
gineers, apprentices, and' others who cannot attend for 
full-time instruction,. In conjunction with the 
Students Union there is a technical section consisting 
"t the Chemical, Engineering, and Textile Societies, 
the objects of which are to discuss technical subjects 
pf • interest to the members and to arrange for 
periodical visits to works and factories. These visit* 
serve to amplify the generous arrangements made k 
tm college itself for practical work in the laboratories, 
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Calendar of Scientific Pioneers, 

September 22 , 1703. Vincenzo Viviani died.—The- 
last pupil of Galileo, Viviani took a prominent place 
among the geometers of the seventeenth century, and 
became mathematician and chief engineer to the 
Grand Duke of Tuscany. 

September 22, 1874. dean Baptiste Armand Louis. 
Leonce Eiie de Beaumont died. —Professor of geology 
in the College de France and successor to Arago as 
permanent secretary of the Paris Academy of 
Sciences, Elie de Beaumont had a leading share in 
the geological survey of France, and among his best- 
known works are those relating to the age and 
origin of mountain systems. 

September 23, 1738. Hermann Boerhaave died.— 
The most famous physician of his day, Boerhaave 
as a professor of botany, medicine, and chemistry 
raised the University of Leyden to the summit of its 
fame. FI is writings were translated in many 
languages. 

September 23, 1877. SJrbain Jean Joseph Leverrier 

died. —Sharing with Adams the honour of the dis¬ 
covery of Neptune, Leverrier was one of the greatest 
French astronomers of last century. He succeeded 
Arago as director of the Paris Observatory, where 
he carried out the complete revision of planetary 
theories and the formation of new tables. 

September 23,- 1882. Friedrich Wohler died. —Born 
in 1800, Wohler while a teacher In the Berlin Trade 
School first prepared the metal aluminium, and in 
182$ effected the synthesis of urea. Fie collaborated 
with Liebig, and/ like him, was a great teacher. 
From 1836 he held the chair of chemistry at Got¬ 
tingen. 

September 24, 1541. Paracelsus died. —A remark¬ 
able figure in the annals of science, Paracelsus—or 
Theophrastus Bombastus von Hohenheim—was the 
contemporary of Copernicus and Luther. An erratic 
genius of extraordinary insight, but notorious habits, 
he was a leader in the revolt against authority w r hich 
marked the beginning of modern scientific progress. 

September 25, 1777. Johann Heinrich Lambert 
died. —One of the group of learned men attracted to 
Berlin by Frederick the Great, Lambert enriched 
both mathematics and astronomy by his researches 
and discoveries. 

September 26, 1703. Johann Christoph Sturm died. 
—Sturm has been called the restorer of the physical 
sciences In Germany. He was for many years at 
the Academy of Alfdorf, and persistently advocated 
the introduction of science into the schools of 
Germany. 

September 26, 1868. August Ferdinand IVSobius 
died. —Holding the chair of higher mathematics and 
astronomy at Leipzig, Mobius was regarded as one 
of the leaders in modern, projective geometry. 

September 27, 1908. John Macon Thome died.— 
As assistant and successor to Gould at the Cordoba 
Observatory, Thome did much for astronomy In 
South America. 

September 28, 1895. Louis Pasteur died,— 

Honoured as -a benefactor of mankind, Pasteur was 
a great chemist and a great biologist. He was drawn 
to the study of chemistry by the lectures of Dumas, 
and became^ a professor first at Strassburg, then at 
Lille, and in 1867 at the Sorbonne. The Pasteur 
Institute In Paris contains his tomb, and his record 
of services is inscribed upon it thus :— 

“ 1848, Molecular dissymmetry. 1857, Fermenta-. 
tlons.. 1862, Spontaneous generation. 1863, Studies 
on wine. 1863, Silkworm diseases. 1871, Studies on 
beer. 1877, Contagious diseases of animals. 1880, 
Vaccination against contagious diseases. 1883, Pre¬ 
vention of hydrophobia.” E. C. S. 
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Societies and Academies. 

Paris. 

Academy of Sciences, August 22.—M. Leon Guignard 
in the chair.—J. K. de Feriet: Hypergeometric func¬ 
tions of higher order with two variables.—R. Servilie : 
The tangential and radial resistance of a turning 
body. Application to the isochronism of the conical 
pendulum by a central force.—K. Ogura : The move¬ 
ment of a particle in the field of a charged nucleus.— 
St. Procopiu : The depolarisation of light by liquids 
holding crystalline particles in suspension. De¬ 
polarisation is practically nil for pure liquids, very 
small for non-crystalline suspensions or for substances 
crystallising in the cubic system, and large for doubly 
refracting suspensions. A solution of ferric chloride 
is strongly depolarising, suggesting that the colloidal 
particles are crystalline and doubly refracting.—P. 
Dejean : The transformation of iron at the "Curie 
point. From the experiments described it is con¬ 
cluded that the apparent discontinuity produced in the 
magnetic qualities at the Curie point can be explained 
by a continuous action, either the progressive trans¬ 
formation of an a form into a /3 form, or, more 
simply, the progressive separation of the elementarv 
magnets by the gradual rise of temperature.—M. 
Bridel and Mile. Marie Braecke ; The presence of a 
glucoside hydrolysable by emulsin in two species of 
the_ genus Melampyrum. These plants blacken on 
drying, aiffi this is shown to be due to the presence 
of a glucoside. This glucoside, on hydrolysis, gives 
a black insoluble substance. It is possible that the 
glucoside is aucubine.—M. Bezssonoff : The anti¬ 
scorbutic principle in potato-juice extracted in pre¬ 
sence of acids. The juice extracted from potatoes by 
pressure possesses a very small antiscorbutic action. 
As it was thought probable that the antiscorbutic prin¬ 
ciple might under these conditions have been destroyed 
by laccase, a_ small proportion of citric acid was in¬ 
corporated with the potato before applying pressure. 
The acidity in the juice thus obtained was sufficient 
to inhibit the oxidising action of the laccase, and it 
was found that the antiscorbutic action of this ex¬ 
pressed potato-juice was much higher than that ex¬ 
pressed without the addition of acid.—J. Mascart ; 
Weather forecasts for long periods.—J. Politis : The 
role of the chondriome in the defence of the plant 
against parasitic invasion.—H. Ricome : The orienta¬ 
tion of the stem.-—St Ionesco : Anthocyanidines in the 
free state in the flowers and red leaves’of some plants. 
Proof that this red pigment exists in the free state 
in red organs of plants. — A. Kozlowski ; Saponarine in 
Mnimn cuspt datum. 

September 5.—M. Georges Lemoine in the chair.— 
S.^ Banach : Ensembles of points the differential co¬ 
efficient of which is infinite.— J. Grialou : The irrota- 
tional and permanent movement of a liquid, the trajec¬ 
tories being vertical and plane and the regime per¬ 
manent,— A. Lumiere and H. Couturier : The relations 
between the anaphylactic shock and the introduction 
of precipitates into the circulation. The experiments 
of Arthus on the introduction of an emulsion of bees¬ 
wax into the veins gave results which appear to con¬ 
tradict the physical theory of shock put forward by 
the authors. Additional experiments with the wax 
emulsion are described, showing that this can also 
cause^ anaphylactic shock if injected into the left 
ventricle of the heart. The authors regard the experi¬ 
ments ^ of Arthus as affording additional confirmation 
of their views as to the cause of shock.—J. Pottier : 
Observations on the chromatic masses of the nuclei 
and of the cytoplasm of the cells of the canal and of 
the wall of the neck of the archegonium in Mnimn 
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undulatum. —X. Bezssonoff: A colour reaction common 
to antiscorbutic extracts and hydroquinone. The- 
author describes a modification of the Folin-Denis 
phenol reagent which gives a blue coloration with 
plant extracts known to possess antiscorbutic power 
and no coloration, or colour not blue, with plant ex¬ 
tracts devoid of antiscorbutic power. It is not regarded 
as proved that the blue colour is due to the anti¬ 
scorbutic substance, since it may be caused by a poly¬ 
phenol split off in solution from the vitamin C. Of 
the numerous phenols tested the only one giving the 
same blue colour proved to be hydroquinone. 

Edinburgh. 

Royal Meteorological Society, September 7.—Mr. R. H. 
Hooker, president, in the chair.—R. H. Hooker : The 
functions of a scientific society, with special reference 
to meteorology. The main functions of a society 7 are 
the discussion of discoveries, the formation of a 
library, and the printing of technical papers. In spite 
of the increase in Government institutions undertaking 
original scientific investigations, there are more 
scientific experts outside Government service than in 
it, and the latter find the society a necessary means of 
inter-communication in order to keep abreast of the 
times. The spread of science among the greatest 
number of people is one of the most important objects 
of the society’. The recent amalgamation of the 
Royal and Scottish Meteorological Societies might 
appear to curtail the opportunities of Scottish fellows, 
but the present session in Edinburgh was intended to 
be the forerunner of others. Also, local meetings 
could be held at any centre where there were a 
sufficient number of fellows within reach.—Dr. A. 
Macdonald : Meteorology in medicine, with special 
reference to the occurrences of malaria in Scotland. 
The fundamental meteorological factor influencing 
biological reactions is temperature. This influence is 
universal in its application to organic life, and has 
specific implication in the production of disease. The 
role of temperature in the manufacture of diseases 
due to the parasitic protozoa is dealt with in a con¬ 
sideration of the temperature limitations of^ the 
development of the sexual phase of the plasmodia of 
malaria in the anopheline mosquito. The history # of 
the occurrence of malaria (ague) in Scotland is studied 
in relation to temperature conditions that have pre¬ 
vailed since early in the eighteenth century. . Actual 
recorded outbreaks are shown to coincide with ab¬ 
normal high temperature over several months in con¬ 
secutive years. Wars have been the main factor in 
the introduction of malaria infection, which, although 
powerless to establish the disease endemic in ^ Scot¬ 
land, will produce an outbreak when importation in 
large volume coincides with a mean temperature of 
6o° F. continued over a period.—Dr. A. Crichton 
Mitchell: The diurnal variation of atmospheric pres¬ 
sure at Castle O’er and Eskdalemuir Observatory, 
Dumfriesshire. The hourly values of atmospheric 
pressure recorded at Eskdalemuir Observatory 7 during 
the ten years 1911-20 have recently been reduced, and 
a comparison with those obtained by Dr. C. Chree 
from the Castle 0 T er barograph records during 1902-8 
show verv considerable differences, although the 
stations are close together. These differences are 
orobablv due to unsuitable exposure of the Castle O’er 
instrument and to its imperfect temperature com¬ 
pensation.—Dr. S. Fujiwhara : The natural tendency 
towards symmetry of motion and its application as 
a principle in meteorology. “Any revolving system 
in Nature tends towards symmetry within the limit of 
its freedom.” A special case of this principle is that 
“when any revolving fluid lies near to a plane boun¬ 
dary its axis tends to become normal to that boun- 
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dary.” Many examples supporting the above principle 
have been obtained from meteorological observations, 
and synthetically the universal existence of the above 
proposition is assumed. It is suggested that the 
present principle must be derived from ** the principle 
of equality. 1 '—C. J. P. Cave : Some notes on 
meteorology in war-time. 


Books Received* 

An Experiment In Synthetic Education. By Emily 
C. Wilson. With Chart for Five Years 1 Work. 
Pp. 62. (London : G. Allen and Unwin, Ltd.) 45. bd. 
net. 

Twenty-live Years in East Africa. By Rev. J. 
Roscoe, Pp. xvi-b28S+i9 plates. (Cambridge: At 
the University Press.) 25s. net. 

Treatise on Fractures in General, Industrial, and 
Military Practice. By Prof. J. B. Roberts and Dr. 
J. A. Kelly. Second edition, revised. Pp. x+755. 
(Philadelphia and London : J. B. Lippincott Co.) 
42s. net. 

Biological Chemistry. By Prof. H. E. Roaf. Pp. 
xvi+216. (London: Methuen and Co., Ltd.) ios. 6 d. 
net. 

The Fourth Dimension Simply Explained : A Col¬ 
lection of Essays Selected from those Submitted in 
the Scientific American's Prize Competition. By Dr. 
H. P. Manning. Pp. 251. (London : Methuen and 
Co., Ltd.) ys. 6 d . net. 

Geofysiske Publicationer, vol. 1, No. 1. The Posi¬ 
tion in Space of the Aurora Polaris, from Observa¬ 
tions made at the Haldde Observatory, 1913-14. By 
L. Yegard and O. Krogness. Pp. vii+ 172+plates. 
(Kristiania : A. W. Broggers.) 

Annales de PObservatoire astronomique de Tokyo. 
Tome 5, 4 fascicule : Studies on Astronomical Time¬ 
keepers and Time-preserving Systems. By Kiyofusa 
Sdtome. Pp. ii+59. (Tokyo: Imperial University.) 

New Zealand. Department of Mines : Geological 
Survey Branch. Palaeontological Bulletin, No. 8 : 
Lists of New Zealand Tertiary Mollusca from various 
Localities Examined and Named from 1913 to the 
End of 1917. By H. Suter. Pp. viI+107. (Welling¬ 
ton.) 

Die Tagebiicher von Dr. Emin Pascha. Heraus- 
gegeben von Dr. Franz Stuhlmann. Band VI,, 
Zoologische Aufzeichnungen Emin’s und seine Briefe 
an Dr. G, Hartlaub, bearbeitet von Prof. Dr. H. 
Schubotz. Pp. viii+301. (Hamburg und Braun¬ 
schweig : G. Wes term an n.) 200 marks. 

The Advancement of Science: 1921, Addresses 

Delivered at the 89th Annual Meeting of the British 
Association for the Advancement of Science, Edin¬ 
burgh, September, 1921. (London: J. Murray; The 
British Association.) 6 s. net. 

A Short Course in Commercial Arithmetic and 
Accounts. By A. Risdon Palmer. (Bell’s Mathe¬ 
matical Series.) Pp. X-M71 ,-j-xv. (London: G. Bell 
and Sons, Ltd.) 2s. 6 d. 

The Use of Graphs in Commerce and Industry. By 
A. Risdon Palmer. (Handbooks of Commerce and 
Finance). Pp. ixd-47. (London ; G. Bell and Sons, 
Ltd.) ' , 2S. net. / 

Practical Mathematics. By A. Dakin. Part 1. 
Pp. vin-T-362-f 12-fxxiv. ' (London : G. Bell and Sons, 
Ltd.) 5s. 

Index Kewensis ^ Plantarum ' Phanerogam arum. 
Supplementum Quintum Nomina et Svnonyma 
"Omnium Generum et Soecierum ab Initio Ann! 
MDCCCCNI Usque ad Finem Anni MDCCCCXV 
'NOnhulla ^ Etiam An tea Edita Comptectens, Ductu 
'Consilio D- Prain, Confecerunt Herbarii Horti 
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Regii Botanici Kewensis Curatores. Pp. ill 4-277. 
(Oxonii : E Prelo Clarendoniano.) 7 6 s. net. 

Memoirs of the Geological Survey. Summary of 
Progress of the Geological Survey of Great Britain 
and the Museum of Practical Geology for 1920. Pp. 
iv4-ii2. (London: E. Stanford, Ltd.; Southampton : 
Ordnance Survey Office.) 3s. 6 d. net. 

Memoirs of the Geological Survey : Scotland. The 
Economic Geology of the Central Coalfield of Scot¬ 
land. Area IX., Carluke, Strathaven, and Lark- 
hall, with Braidwood, Netherburn, Auchenheath, 
Blackwood, and Stonehouse. By L. W. Hinxman 
and others. Pp. viii4-i4S. (London: E. Stanford, 
Ltd.; Southampton : Ordnance Survey Office.) 8s. 
net. 

The Continents of the South. By A. B. Archer. 
(A Secondary School Course in Geography, Book II.) 
Pp. xvi4-272. (London : W. Heinemann.) 4s. 6 d. 
net. 

Soil Conditions and Plant Growth. By Dr. E. J. 
Russell. (Rothamsted Monographs on Agricultural 
Science.) 4th edition. Pp. xii+406. (London: 
Longmans, Green and Co.) 16s. net. 

The Physical Properties of Colloidal Solutions. By 
Prof. E. F. Burton. (Monographs on Physics.) 2nci 
edition. Pp. viii+221. (London : Longmans, Green 
and Co.) 12s. 6 d. net. 

The Transition Spiral and its Introduction to Rail¬ 
way Curves : With Field Exercises in Construction 
and Alignment. By Arthur L. Higgins, Pp, viil-F 
nr. (London : Constable and Co., Ltd.) 6 s. net. 

Diary of Societies. 

WEDNESDAY , September 28 . 

Faradat Societx (at Institution of Electrical Engineers), at 4 . 30 .— 
General Discussion on Catalysis, with Special Reference to 
Newer Theories of Chemical Action. Part 1, The Radiation 
Theory of Chemical Action, opened by Prof. J. Perrin. Part 2 , 
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pected speakers .-—Prof. Arrhenius, Prof. V. Henri, Prof. E. C. C, 
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Lindem&nn, Prof. A. W. Porter, and Dr. E. K. Rideal. 
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The Explosion at the Nitrogen Fixation 
Works, Oppau. 

N the morning of September 21 an ex¬ 
plosion causing enormous damage 
occurred at the nitrogen fixation works of the 
Badische Anilin und Sodafabrik at Oppau, near 
Ludwigshafen, on the Rhine. The town of 
Oppau has been entirely wrecked and presents 
the appearance of war-devastated ruins, and the 
neighbouring village of Edigheim has met with 
the same fate. Numbers from 500 to 2000 are 
given as estimates of the killed, and the other 
casualties must be very large. It is stated that 
the explosion was felt 175 miles away at Munich. 
Photographs which have come to hand of the 
scene of the disaster show a huge crater. 

The history of the works at Oppau is of great 
interest, and their importance to Germany was 
supreme during the war, for it was there that 
synthetic ammonia was produced in enormous 
quantities sufficient, together with ammonia from 
another synthetic source and from gas works, to 
enable, Germany to obtain nitric acid for the 
manufacture of high explosives, when the supply 
of Chile saltpetre, the former source of that acid, 
had been cut off by the Allies. 

The experimental work on the combination of 
nitrogen and hydrogen carried out by Haber and 
his colleagues at Carlsruhe had been closely 
watched and partly subsidised by the Badische com¬ 
pany, which ultimately took over the process, and 
after a trial in an existing factory it erected 
the works at Oppau shortly before the 
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war to operate the Haber-Bosch process. The 
necessity for fixing nitrogen from the air after, 
the first set-back to the German attack brought 
about a large extension of these works, until, it 
is stated, about 200 tons of ammonia a day were 
produced there. The magnitude of this technical 
achievement is apparent when one considers the 
enormous volumes of hydrogen and nitrogen that 
had to be prepared and purified, the mechanical 
and chemical difficulties that had to be overcome 
in bringing about their combination under heat 
and pressure in large steel bombs charged with 
a catalyst, and the complexity of the contingent 
plant for movement of gases and liquids and for 
absorption and concentration. Many millions 
sterling were expended on the construction of the 
plant, which required several thousands of skilled 
workers to operate it. 

The ammonia thus formed was largely con¬ 
verted Into nitric acid by the Gstwald-Mittasch 
method during the war, but since then it has been 
used for the manufacture of fertilisers, such as 
ammonium sulphate and ammonium nitrate. The 
formation of ammonium nitrate is particularly 
favourable, as it involves oxidation of only a 
portion of the ammonia to nitric acid. The 
Germans claim to have overcome the difficulties 
of the application of this hygroscopic salt for 
agricultural purposes, and to have had good 
results from its use. 

In addition to the Oppau factory, a still larger 
one operating on the same lines has been erected 
at Merseburg, in central Germany, capable, it is 
said, of producing 800 tons of ammonia a day. 

While the cause of the disaster will no doubt 
be fully Investigated, the significant statement Is 
attributed to. one of the directors that the ex¬ 
plosion must have taken place in a store of 
"‘ammonium sulphate saltpetre.” Presumably a 
store of ammonium nitrate (Ger. ammonsalpeter) 
with or without admixture with ammonium 
sulphate is meant. In another account the quan¬ 
tity of this material is given as 4000 tons. 
Although ammonium nitrate was used in very 
large quantities in this country during the war for 
mixing with trinitrotoluene to form amatol, no 
accidents occurred in handling it. Circumstances 
have, however, occurred, mostly elsewhere, that 
have thrown some suspicion on its being quite 
Innocuous from the point of view of danger; but 
to bring ammonium nitrate, which is an explosive 
body, up to the pitch of violent explosion or de¬ 
tonation requires the application of a very intense 
\ initial Impulse. This has been done by detonating 
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in its midst a high explosive, and a comparative 
measure of the violence of ammonium nitrate 
itself and of its mixtures with trinitrotoluene was 
quoted in a recent lecture to the Chemical Society. 
The appearance of the crater formed in the Oppau 
explosion is reminiscent of the effect of the de¬ 
tonation of a large quantity of explosive, and the 
result of the inquiry into the cause of the disaster 
is awaited with much interest. The factory is in 
the zone occupied by the French, and medical and 
other assistance is being rendered by them and 
by the other Allied troops on the Rhine. 


Applied Chemistry. 

(1) An Introduction to the Chemistry of Plant 

Products. Vol. 1 : On the Nature and Signifi¬ 
cance of the Commoner Organic Compounds of 
Plants. By Dr. P, Haas and T. G. Hill. 
Third edition. Pp. xiii + 414. (London: 
Longmans, Green, and Co., 1921.) 16s. net. 

(2) Kieselsdure und Silicate. By H. le Chatelier. 
Berechtigte Uebersetzung by Dr. H. Finkel- 
stein. Pp. xi + 458. (Leipzig: Akademische 
Verlagsgesellschaft m.b.H. : Gustav Fock, 
1920.) 

(3) The Volatile Oils. By E. Gildemeister and 
Fr. Hoffmann. Second edition by E. .Gilde¬ 
meister. Authorised translation by Edward 
Kremers. Second volume. * Pp. xx + 686. 
(London: Longmans, Green, and Co., 1920.) 

3 2s. net. 

(4) The Fundamental Processes of Dye Chemistry . 

By Prof. H. E. Fierz-David. Translated by 
Dr. F. A. Mason. Pp xrv.4-2404-19 plates. 
(London : J. and A. Churchill, 1921.) 215. net.. 

(1) TV yf ESSRS. HAAS AND HILL’S “ Chern¬ 
iy A istry of Plant Products ” is now in 
its third edition. As it has been reprinted, the 
opportunity has been taken to rearrange the sub¬ 
ject-matter and to devote more attention to 
physiological problems. This has caused a con¬ 
siderable enlargement of the -work, which will now 
appear in two volumes. The present volume—the 
first of the' series—deals primarily with the, 
chemistry' of the subject and, in the main, consists' 
of the chemical matter of the earlier editions, : 
revised add 1 brought, up .to date, and' to some 
extent rewritten. 1 ^ It is arranged under ten sec- 
tions, viz.': Fats, oils,'and 'waxes, and phosphat- 
ides; 1 aldehydes;, 'carbohydrates; glucosides; 

■ tannins; pigments; nitrogen bases; colloids,; pro-; 
Terns; and enzymes. ' Each section is'"largely sub¬ 
divided, 50 as'to make It as comprehensive as : 
.possible.. There is, of course,' no necessary chemi- * 
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cal connection between the several sections. It is 
probably impossible to devise a perfectly rational 
scheme of classification, as in a well-ordered 
treatise of chemistry, where the several parts are 
knit together in more or less logical sequence. 
The scheme adopted by the authors certainly 
serves to bring together all the more important 
facts connected with the chemistry of plants and 
plant products, and with the aid of an excellent 
index and an ample bibliography there should be 
little difficulty in the search for information. 

The analytical section is one of the most com¬ 
mendable features of the work. It has been care¬ 
fully compiled, and the several methods are ade¬ 
quately described. It is perhaps impossible now 
to make the change, but honour is not given' 
where honour is due by ascribing to Fehling the 
method of determining certain sugars by the 
reduction of an alkaline tartrate solution of copper 
sulphate. The real author of this method was the 
French chemist Barreswil, and his name should 
be given to it. The merit of the German chemist 
consisted in studying the conditions under which 
the method gave consistent and uniform results, 
but he added no original feature to the process. 
In consequence of the great development of the 
sugar industry in Germany, Fehling’s directions 
were generally followed in that country, and his 
name came to be associated thereby with the 
method. Similar instances of misappropriation 
are not unknown in German chemical literature. 

(2) Dr. Finkelsteln’s translation of le Chatelieris 
admirable monograph, “ La Silice et les 
Silicates,” was made (Turing the winter of 
1913—14—that is,within a few months of the ap¬ 
pearance of the French work—-but its publication 
has been delayed by the occurrence of the Great 
War. The delay has, however, enabled the trans¬ 
lator to Include a certain amount of, new matter 
dealing with refractories, and has thereby added 
to the value of the treatise. Le Chatelier’s work 
on silicic acid and its industrially important com¬ 
pounds is unquestionably the most learned con¬ 
tribution yet made to the literature of the sub¬ 
ject. It is a model of what such a monograph 
should be—excellently arranged, clear, concise 
yet adequately full, and scrupulously accurate* „ 
The compilation of such a work must have 
required an enormous amount of research and 
reading, in addition to an intimate personal, 
acquaintance with the subject based upon long- 
continued original inquiry. Indeed, this note of 
originality, obvious on almost every page, Is one 
of the most characteristic features of the book. It i 
Is to be seen in the judicious and critical treatment 
of the subject-matter, even when the author is 
dealing with other men’s work, all of which 
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tried and tested m the light of a personal experi¬ 
ence well-nigh omniscient so far as regards the 
material in question. 

Dr. Finkelstein has done his work excellently, 
and his translation reads well. He has managed 
to convey something of the clarity and polish of 
style of the original. The book is well illustrated 
with cliches from the French edition, and is admir¬ 
ably printed. It is, however, worthy of a better 
index. 

. (3) The printing of the English translation by 
Dr. Kremers of the second volume of the second 
edition of the standard work, by Gildemeister and 
Fr. Hoffmann, on the volatile oils was completed 
in 1916, but its publication was delayed until last 
year. The treatise, which is the most authorita¬ 
tive work on the so-called essential oils, is pro¬ 
duced under the auspices of the well-known firm of 
Schimmel and Co., of Miltitz, near Leipzig, who 
are among the leading manufacturers of these pro¬ 
ducts, and have contributed largely to our 
knowledge of their chemistry by the systematic 
investigations which they have caused to be made. 
In fact, a very considerable amount of the ana¬ 
lytical and physical data concerning this particular 
class of substances emanates from their labora¬ 
tories. 

The number of the essential oils already known, 
and more or less well investigated, is legion. The 
volume before us describes the chemical and physi¬ 
cal characteristics of upwards of 400, and includes 
only the oils up to and embracing those of the 
Zygophyllaceas and of part of the Rutacese of 
Engler’s “Syllabus der Pflanzenfamilien. ” 
Another volume will be required to deal with the 
rest. Many of these substances are obtain¬ 
able in very small quantity, and have little 
or no commercial value. Others are important 
articles of trade and produced in large quan¬ 
tities. Whether they are made in large or in small 
amounts, their regular investigation is part of the 
routine work of the Schimmel laboratories, and the 
results are published periodically in their well- 
known reports; ultimately they find their way into 
the successive editions of this treatise. Of course, 
the book also takes note of other published work. 
Indeed, its bibliography is an important and valu¬ 
able feature of the work. Practically everything 
that is known at the time of compilation or revi¬ 
sion on the subject of volatile oils is probably to 
be found in it. 

The book is suitably illustrated with reproduc¬ 
tions from photographs and drawings of appara¬ 
tus and distilling plant, and it is also provided 
with excellent maps of the areas of production of 
some of the more important oils. Its bibliography 
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and index are remarkably complete. As a work 
of reference it leaves little to be desired. 

(4) Dr. F. A. Mason has put the colour industry 
of this country under an obligation to him by his 
translation of Prof. Fierz-David’s well-known 
work on “ The Fundamental Processes of Dye 
Chemistry.” It deals with the general opera¬ 
tions—sulphonations, nitrations and reductions, 
chlorinations, oxidations, condensations, azotisa- 
tions, and couplings—incidental to the manufac¬ 
ture of synthetic colouring matters, and describes 
the intermediates employed and the special 
apparatus needed. These operations should be 
carried out on a semi-manufacturing scale, and 
the apparatus involved should be similar in char¬ 
acter to that employed in actual practice. The 
several processes are described in full, and illus¬ 
trated by drawings and plans, such as an engineer 
could work from, of the plant to be used. 

Valuable features of the book are the notes 
on works technique and, on works manage¬ 
ment, which are based on an extensive practical 
experience. It will surprise some people to be told 
that, as compared with other industries,, the value 
of the entire world production of dyes is very 
slight, its worth, according to Prof. Fierz-David, 
being in 1913 20,000,000k—not more than a tenth 
part of the value of the wool crop, or a fifth of 
the cotton crop, or a third of the rubber crop. 
The chance, therefore, that synthetic dyes, made 
in Germany, can furnish any considerable fraction 
of the amount demanded by the Allies by way of 
“reparations” is not so great as Is generally 
supposed. At the same time that is no reason 
why the manufacture, which is a staple industry 
in Germany, should not bear its proper share of 
the penalty which Germany has Incurred by her 
unrighteous acts. 

Institution and Behaviour in Fijian 
Society. 

Fijian Society or, The Sociology and Psychology 
of the Fijians . By the Rev. W. Deane. Pp. 
xv4-255. (London; Macmillan and Co., Ltd., 
1921.) 165. net 

R. DEANE’S work deals, among other 
topics, with the child-life, games, re¬ 
ligion, ancestor-cult, sacred stones, symbolism, 
moral character, etiquette, fishing, food-prohibi¬ 
tions, and cannibalism of the Fijians. He does 
not attempt to give more than a sketch of some 
aspects of Fijian life, and some value Is taken 
from his work by his habit of quoting other 
authorities instead of telling his own story. The 
authoritative w T ork on Fiji has yet to be written, 
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and ethnologists are eagerly awaiting some such 
work from the pen of Mr. A. M. Hocart, whose 
preliminary sketches give promise of so much to 
come. 

The work under notice is, in its way, excellent. 
In his treatment of psychology the author does 
not follow the usual practice of accounting 
for the beliefs and practices of uncivilised folk 
by means of some extemporised psychological ex¬ 
planation. On the contrary, his work contains 
sonfe of the soundest social psychology that it has * 
been our good fortune to read for many a day. 
The author is keenly aware of the interrelationship 
of social institution and behaviour. For instance, 
he, along with the Rev. T. Williams, fails to 
detect any element of wonder in Fijian religion, 
but finds plenty of fear. He does not, however, 
claim that this fear has been aroused in the Fijian 
by his experience of natural phenomena; on the 
contrary, “the answer is to be found in his history 
and past social Hfe.” The Fijian race has had a 
warlike past, and the people have been at the 
mercy, of cruel, warlike chiefs. “ He knew what 
invasion meant, and he was a victim to the war- 
terror by night and day. . . . Fear was 4 bred, in 
his bone.’ It is not wonderful, therefore, that 
fear came out in his religious life . . . at the 
present time, fear is inseparable from the Fijian 
nature, and . . . this fear is the result of his 
history and past social environment.” 

Again, in speaking of the moral character of 
the Fijian, Mr. Deane says: “Many people are led 
by erroneous or narrow conceptions of social life in 
general to forget that the Fijian’s past is crystal¬ 
lised in his present social surroundings, and they 
proceed forthwith to pronounce judgment upon 
him as if he had had the same history as a Euro¬ 
pean. The diagnoses of such people are, there¬ 
fore, often unjust, caustic, and unscientific. For 
they take single threads of his character, and 
judge therefrom the warp arid w T oof of all.” In 
some capital chapters on the influence of social 
organisation on behaviour, the author sums up his 
method of inquiry in terms that reveal his atti¬ 
tude : “So far we have examined the Fijian char¬ 
acter as expressed in certain religious beliefs, 
social customs, and ceremonial symbols. We shall 
now study it more directly as the outcome of par¬ 
ticular social institutions*” He proceeds forth¬ 
with to give an ■ analysis of the effects' of com¬ 
munism upon human behaviour that should be 
read by some of our individualists, as well as by 
the communists, for both will find there some¬ 
thing to learn that will not entirely please them. 
Fijian 'communism has its good, as well as its 
bad, side. 

It is interesting to note that the great increase 
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of warfare and cannibalism in Fiji was due to 
the introduction of firearms. Europeans have much 
to answer for in the matter of stirring up strife 
in various parts of the earth. “The ancient 
legends describe a peaceful immigration of a few 
half-shipwrecked and forlorn people. ... It is 
not till long after that any serious w T ar is even 
hinted at ”—a state of things that is apparently 
typical of the early history of the Pacific. 

Altogether a readable and eminently human 
book, with much reasoning on human behaviour 
far in advance of that usually found in ethnological 
literature. W. J. Perry. 


Laboratory Designs. 

Laboratories: Their Planning and Fittings . By 
A. E. Munby. With a historical introduction 
by Sir Arthur E. Shipley. Pp. xix + 220. 
(London: G. Bell and Sons, Ltd., 1921.) 25s, 

net 

N up-to-date compendium of experience in 
all that pertains to laboratory design and 
fittings is provided by this volume, which is well 
illustrated by plans and sketches of many of the 
latest buildings for scientific work in schools and 
colleges. It is accompanied by a criticism of dif¬ 
ferent types, , while useful suggestions will be 
found for making the best use of laboratories run 
on the more orthodox system of teaching science. 

A perusal of the book, will well repay those, 
responsible for the' extension of science teaching 
in our educational establishments, and will help 
to prevent those costly mistakes which, through 
insufficient knowledge of what has been done else¬ 
where, have in the past so often characterised- 
the buildipg of scientific laboratories. The ,pub- < 
lishers, as well as the author, are to be congratu ¬ 
lated on the publication of a really useful book in 
handy size, well bound, and with excellent letter- 
press. 

The first chapter, “The Scope and Inception 
of Building Schemes,” deals with the factors 
which affect the ultimate design of the building. 
It is a suggestive presentation of the subject and 
a comprehensive analysis of the problems that must 
be considered before any plans can be set out. 

Mr. Munby in no way attempts to define the 
actual requirements of any particular type of 
school or course of work. His book is intended ' 
rather to assist the designer in obtaining the best 
and most efficient- equipment within the limit pre¬ 
scribed by funds available or methods of teach¬ 
ing. Naturally, this has led him to discuss details 
and designs for the most advanced courses it* 
various branches of science with all the elabora- 
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tion of subdivision that is found in laboratories 
of university rank. 

For schools a much simpler scheme of fittings 
is necessary; it is in connection with schools 
rather than with colleges that new buildings 
are likely to be required in the near future, 
although it is impossible to standardise their 
requirements. The author rightly points out 
that a great change is taking* place in educa¬ 
tional methods, and that natural science is 
likely in the future to become, at least in its 
elementary stages, more and more diffused into 
other school subjects, so that eventually every 
class-room may require special fittings, while the 
role of the laboratory as a thing apart may gradu¬ 
ally disappear. Such evolution is well exemplified 
in the teaching of geography. Hence considera¬ 
tions such as these must materially affect all labora¬ 
tory arrangements and must not be lost sight of 
in the development of any scheme embarked upon; 
provision must always be made for extension or 
adaptation. 

The book is refreshingly free from bias; alterna¬ 
tive plans are discussed, advantages and disadvan¬ 
tages pointed out, and it is wisely left to the 
reader to decide what to adopt, modify, or omit. 

It is difficult to find any subject concerning the 
equipment of laboratories and lecture theatres 
omitted, no matter how trivial. Every possible 
fitting seems to be described, and the latest 
designs referred to, in addition to the many valu¬ 
able hints as to the general arrangements of 
rooms, their accessibility, relative position, and 
organisation. Thus while the book itself is not so 
much constructive as descriptive, it will enable 
those upon whom is placed the responsibility of all 
future buildings for science teaching to have at 
hand a useful guide and trustworthy adviser. 

Chap. 2 concerns the requirements of chem¬ 
istry, chap. 3 those of physics, and chap. 4 
those of biology and geology. In chap. 5 the 
supply of gas, water, steam, and electricity, the 
ventilation of fume cupboards and hoods, and the 
more detailed forms of drains are discussed. 

The last chapter contains a good description of 
science buildings: (1) of recent school designs, 

(2) of recent designs for advanced work, and 

(3) of recent foreign designs. 

Mr. Munby has ably presented his subject, the 
mass of detail and information being admirably 
arranged and indexed. The well-executed plans 
of the various types of laboratories drawn to scale 
•will enable the reader to compare the merits of 
the various designs, and the many sectional draw¬ 
ings which illustrate points of special construction 
add much to the value of the book. 

Chas. E. Browne. 
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The History of Anatomical Illustration. 

History and Bibliography of Anatomic Illustration 
in its Relation to Anatomic Science and the 
Graphic Arts . By Ludwig Choulant. Trans¬ 
lated and edited, with notes and a biography, 
by Dr. Mortimer Frank. With a biographical 
sketch of the translator and two additional 
sections by Dr. F. H. Garrison and Dr. E. C. 
Streeter. Pp. xxvii + 435. (Chicago, Ill. : The 
University of Chicago Press; London: The 
Cambridge University Press, 1920.J 10 dollars 

net. 

CIENTIFIC books have short lives. A text¬ 
book that makes an especial appeal Is 
sometimes edited and re-edlted, and may last, in 
a form scarcely recognisable from its first state, for 
a generation or even for two. On the other hand, 
works containing new and,, original contributions 
are eagerly read for a short time, and their results 
rapidly absorbed into the pages of their suc¬ 
cessors. The older work then takes its place on 
the less accessible shelves of the library, and is 
sought from time to time only by the conscientious 
bibliographer. The ecological relationships of 
living and of dead literature may be compared to 
that of certain plant masses in which the upper 
surface alone is living and growth takes place on 
the hidden mass of dead vegetation. 

It is the special and probably unique distinction 
of Ludwig Choulant (professor of medicine at 
Dresden, 1823-60) that he was the author of two 
works of reference that have remained in con¬ 
tinuous, unedited, and constant use for man's 
allotted span. These works are, it is true, 
limited In range and used by few, but within their 
own field they stand as yet unrivalled and un¬ 
challenged. Choulant was a man without genius, 
but of wonderful erudition and sound judgment, 
and with a real gift for the most minute accuracy 
combined with great power of literarj? condensa¬ 
tion. His “ Handbuch der Bilcherkunde fur die 
altere Medicin,” first published in 1828, appeared 
In a new edition in 1842. This second edition is 
still by far the best and most complete biblio¬ 
graphy of ancient medicine, and is an essential 
reference book in every medical library, and quite 
indispensable to the medical historian. It may 
be doubted If there has ever been printed another 
reference book in any field that exhibits such 
extreme accuracy. Knowledge has naturally 
advanced in the century that has passed since 
it first appeared, and there are, therefore, lacunae 
in Choulant J s work. But the constant use of the 
book for many years has never revealed to the 
present reviewer a single error that Its author 
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could have avoided, nor has he ever been able 
to hear of the detection of one by other workers. 

Choulant’s second great work was his 
“ Geschichte und Bibliographie der anatomischen 
Abbildung ” (Leipzig, 1852). This useful refer¬ 
ence book has always appealed to a somewhat 
wider public than his “Handbuch der Biicher- 
kunde.” While no less accurate than its fellow r , 
the lacunae have become more serious with time. 
Notably, the curious and interesting subject of 
medieval anatomical illustration, entirely un¬ 
known in Choulant’s day, has been created in 
our own time mainly by the labours of Sudhoff. 
Dr. Mortimer Frank, a learned young ophthalmo¬ 
logist of Chicago, therefore, in preparing a trans¬ 
lation of Choulant’s work, attempted to bring it 
up to date and to bridge the gaps. Frank’s death 
at the age of forty-four, before his work reached 
the press, prevented his task from being quite so 
thoroughly finished as he himself had designed, 
but he had time to add a most valuable chapter 
on the medieval illustrations and to supplement 
largely Choulant’s references. He has thus ren¬ 
dered yeoman service to the study of medical 
history. The work has been seen through the 
press by the accomplished historian, Col. F. H. 
Garrison, of the Surgeon-General’s Library, 
assisted by Dr. E. C. Streeter, and these two 
writers have added useful chapters on anatomical 
illustration since Choulant, and on sculpture and 
painting as modes of anatomical illustration. 
The book is admirably illustrated and printed, 
and in its present form entirely replaces the, 
original edition. , Charles Singer. 

--- 

" 

Our Bookshelf. p 

Some Birds of the Countryside: The Art of 

Nature . By H. J. Massingham. Pp. 208. 

(London: T. Fisher Unwin, Ltd-, 1921.) 

125. 6 d. net. ' , , , \ 

All lovers of open-air Nature, and especially 
those of birds, will thank Mr. Massingham for 
putting together in one handy little volume those 
charming articles of which some have already 
been published in the Spectator, Contemporary 
Review, and elsewhere. Throughout the book 
the reader is by felicitous phrase and by the in¬ 
born sympathy of the author with Nature in all 
' her moods transported into the u field ”; yes, even 
when the chapter is entitled u Bird-haunted 
London.” With singular literary skill Mr. Mass- 
‘ Ingham presents his pictures, whether of land¬ 
scape or of his favourite birds, so vividly that 
/scene, incident, and character live in the reader’s 
mental vision. No 1 writer of our acquaintance 
' has succeeded better in seeing into and inter- 
preting the behaviour ■ of t birds, and that without 
undue anthropomorphism. But the reading of 
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character extends beyond a nice and artistic sym¬ 
pathy with feathered life, for the chapters on 
“Gilbert White and Selborne” and “Charles 
Waterton ” are masterly appreciations of two 
diametrically different naturalists. In each we end 
the chapter feeling that we know the man better 
than ever before, and understand wffiy the fame of 
one, but not that of the other, has widely endured. 
If we may be allowed one critical request, it is to 
entreat Mr. Massingham not to use the word “in¬ 
trigue ” when “interest” will do just as well— 
indeed, much better. The latter is English, and 
the former is, we devoutly trust," -a" mere passing 
affectation. The book is, however, a very notable 
addition to the literature of natural history, and 
should find a place in every library, large or small. 

London Trees. By A. D. Webster. Pp. xii + 
2184-32 plates. (London: The Swarthmore 
Press, 1920.) 155. net. 

Londoners owe a debt of gratitude to Mr. 
Webster for this book. Not until its pages have 
been read will one in a thousand of the inhabitants 
of the Metropolis have any conception of the 
variety of trees that grow within its limits. The 
ubiquitousness of the plane and its surpassing 
merit as a London tree are apt to give the im¬ 
pression that there is little else. It is, of course, 
the fact that many of the more uncommon species 
are hidden away in private or semi-private 
grounds. The garden of Fulham Palace, for in¬ 
stance, is classic ground to students of trees, for 
here in the early years of the eighteenth century 
grew the finest collection of trees in Britain, 
planted by Compton, then Bishop of London. 
Fulham is a place very different from what it was 
200 years ago, but even now, Mr. Webster tells 
us, the grounds there are rich in rare arid curious 
trees, some probably the finest in London. 

The book consists of two parts. The first and, 
larger is an alphabetical list of London trees 
briefly but, for the general reader, sufficiently 
described, with information as to where they are 
to be found. The second deals with parks, 
squares, and other open spaces, both public and 
private, and mentions the more notable trees to 
be found in each. There are a few errors; the 
old but exploded idea that the common elm was 
introduced by the Romans is revived; the author 
says Celtis australis is well represented in the 
London area, but we doubt if he could find a 
single tree; nor will the statement that Rlatanus 
occidentalis occurs in considerable numbers 
throughout London find general acceptance. 

W. J. B. 

The Statesman's Year-Book , 1921.* Edited by Sir 
J. Scott Keltie and Dr. M. Epstein. Fifty-eighth 
annual publication. Revised after official re¬ 
turns. Pp. xliv+1544. (London: Macmillan 
and Co., Ltd., 1921.) 20s. net. 

The fifty-eighth annual issue of this indispensable 
year-book is before us, and, as, usual, it has been 
revised up to the eve of -going to press. The 
amount of Information is no less noteworthy than 
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the care with which it is edited and the consequent 
absence of errors. As in previous editions, the 
volume consists of three parts dealing* respectively 
with the British Empire, the United States, and 
other countries. The States of the world, enjoy¬ 
ing more or less independent rank, now number 
sixty-four, counting the British Empire as one. 
Since the last edition of the book the list has been 
increased by Esthonia, Georgia, Latvia, and 
Fiume, while Montenegro has been sunk in Yugo¬ 
slavia, or, to use its unwieldy official name, the 
Serb, Croat, and Slovene State. Irak, Palestine, 
and Armenia, as well as some of the amorphous 
States in process of emerging from the Russian j 
ruin, are still placed under the countries of which 
formerly they were constituent parts. The infor¬ 
mation respecting Russia has been furnished from 
official Soviet sources, but that Government 
seems unable to provide recent statistics for 
Siberia. Of the two maps, one shows the 
Baltic and adjacent States, including the new 
access of Finland to the Arctic Ocean, and the 
other shows the Slesvig boundary adjustment. 
The introductory tables give statistics of the 
British Empire for 1919-20, the world's production 
of gold, silver, sugar, etc., the distribution of 
shipping and naval strength, and other useful in¬ 
formation. The covenant of the League of 
Nations is given in full, and there is a list of the 
treaties of peace and official publications thereon. 

Advanced Lessons in Practical Physiology for 

Students of Medicine . By Dr. R. Burton-Opitz. 

Pp. 238. (Philadelphia and London: W. B. 

Saunders Co., 1920.) iSs. net. 

No subject in the medical curriculum affords so 
great a variety in the scope and manner of its 
presentation as does that of experimental physio¬ 
logy. Probably no two schools are alike in their 
treatment of this fundamental branch of medical 
training. 

Dr. Burton-Opitz’s text-book describes a 
course which strikes one as being too compre¬ 
hensive. Omitting physiological chemistry, it 
takes the student over a range of experimental 
work beginning with the nerve-muscle prepara¬ 
tion of the frog and passing to more advanced 
experiments, such as cerebral localisation and 
gastro-enterostomy In the living mammal. The 
course is adapted to the requirements of Columbia 
University, and, if faithfully followed by the 
student, takes him far into the practical details 
of medicine and surgery; but most teachers in 
this country are satisfied If they give the student 
a good grounding in some part of the subject and 
illustrate the more important animal experiments 
by demonstration. Our laws, indeed, prevent the 
student from carrying out much of the experi¬ 
mental work which is possible in America. 

The course Is divided into fifty lessons, for each 
of which the author states in his preface three 
hours should be available. One may be permitted 
to doubt if the student can digest the amount of 
material prescribed, and few medical schools are 
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in possession of the staff and equipment neces¬ 
sary. The book contains little theory, and the 
practical directions > are in some instances very 
brief, but they are intended to be supplemented 
by lectures and demonstrations. The book Is not 
one that will be much used In this country, but it 
contains valuable suggestions, and will be a use¬ 
ful addition to the literature of the laboratory. 

P. T. Herring. 

Papers Set in the Mechanical Sciences Tripos, 
1912, 1913, 1914, 1915, 1919, Pp. iv-r 57- 
(Cambridge: At the University Press, 1920.) 
45. net. 

The student of engineering is by Implication a 
student of branches of science such as mechanics, 
thermodynamics, electricity, etc., but he studies 
these subjects from a point of view differing widely 
from that of the student of pure science. In view 
of the vast Importance of engineering and other 
technological practice in modern life, there may 
be some danger of the claims of science as such 
being somewhat disregarded, and it is therefore 
of interest to see In what way representative 
schools of engineering in this country deal with 
the pure science that enters into their curricula. 
We get an insight into this by means of the exam¬ 
ination papers that are set for honours students 
in engineering, and the Cambridge University 
Press affords us an opportunity of doing so In 
connection with the Cambridge school of engin¬ 
eering. The papers included In the present pub¬ 
lication are on applied mechanics, heat, theory of 
structures, and electricity. The questions demand 
a sound knowledge of the physical theory of each 
subject and of its mathematical development, 
while at the same time they presuppose a close 
acquaintance with the practical applications for 
engineering purposes. 

Insanity and Mental Deficiency in Relation to 
Legal Responsibility: A Study in Psychological 
Jurisprudence. By Dr. W. G. H. Cook. 
Pp. xxiv+192. (London: George Routledge 
and Sons, Ltd.; New York: E. P. Dutton and 
Co., 1921.} 105. 6 d. net. 

Much has been written on the responsibility of 
insane and feeble-minded persons for criminal 
offences, but Dr. Cook has broken more novel 
ground in bringing together all available evidence 
on the difficult question of civil responsibility, a 
subject which has been rarely dealt with as a 
whole. In doing so he makes a survey of more 
than two hundred leading cases and of the laws 
of many foreign countries. The results thus sum¬ 
marised may, as Sir John Macdonnell, late Senior 
Master of the High Court of Justice, states in a 
foreword, “ prepare the way for a re-statement of 
our law in accordance with the teaching of modern 
psychology.” It would be beyond the scope of 
Nature critically to review this work, but we 
may agree with the words from the foreword 
already quoted, that it will “ educate professional 
opinion, and help to reconcile the lawyer, the 
physician, and the psychologist.” 
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Letters to the Editor. 

[The Editor does not hold himself responsible for opinions ex¬ 
pressed by his correspondents . Neither can he undertake to 
return, or to correspond with the writers of, rejected manu¬ 
scripts intended for this or any other part of Nature. 
No notice is taken of anonymous communications .] 

Scientific Publication, 

Dr. Brierley (Nature, September 8, p. 41) makes 
several incontrovertible statements and some sugges¬ 
tions that one is less willing to accept. Possibly the 
views of one who has been an editor off and on for 
forty years, as well as writer, publisher, and re¬ 
searcher, may assist Dr. Brierley and other struggling 
colleagues. 

It is, as Dr. Brierley says, only the worker going 
over the same ground who needs to read the details, 
and I agree that he needs more numerous and more 
accurate details than he generally gets; for other 
readers a good summary should be provided. It is 
also true that those “other readers” are the more 
numerous, and yet they vary in their requirements 
so that no single summary is likely to suit them all; 
each may wish to refer to the full text for the elucida¬ 
tion of some point in which he is interested or ill- 
informed. It would therefore be unsatisfactory to 
confine papers to summaries, or even to what one 
may call “large type matter.” But, apart from this, 
even in abstruse subjects the number of original 
workers is surely greater than Dr. Brierley allows 
for. There may not be many in one country, but 
they are dispersed throughout the world. The 
Japanese and the American and the New Zealander 
cannot come to London every time they wish to refer 
to a manuscript. The proposal to make a few copies 
by some cheap process is, I suspect, illusory. At the 
moment compositors and pressmen may be sucking 
our blood, but normally linotype printing is as cheap 
a process as any. I therefore advocate printing papers 
in full, with all necessary detail and adequate illus¬ 
tration. 

This, Dr. Brierley will reply, leaves us worse off 
than before. What, then, are the remedies? Dr. 
Brierley tells us that a lot of papers are only to mark 
time or make a show. He is an editor. Does he 
accept such papers ? The remedy is in his own hands. 
Or has he lost his blue pencil? But even the better- 
class papers can stand some editing and condensation. 
A large number of scientific workers are far too 
lengthy (1 do not mean too long); they use six 
words where one will do, and, like the bad speaker, 
take up space with telling us how brief they propose 
to be and what a heap of good cargo they have been 
compelled to jettison. These faults will increase as 
linguistic training, especially in Latin, decreases in 
our schools. 

Many of our scientific journals, especially those 
, started in years of prosperity, are needlessly 
sumptuous. No journal need cut out matter so long 
as it allows a quarter of a page or more to the 
author’s title and titles. The illustrations in these 
journals are often on an absurdly large scale, and 
* there is too much printer’s “ fat.” Footnotes are 
generally a sign of 1 undigested matter and chaotic 
thought. They add , to the expense, and should be 
suppressed (this is a hint to Dr. Brierley as editor). 
Sensible and succinct methods of referring to litera¬ 
ture are being adopted and enforced by modern editors, 
but there is room for improvement. On this and 
similar, matters there are the Reports of the British, 
Association Committee on Zoological Bibliography and 
Publication, which I shall be glad to send to inquirers. 

Some authors have a habit of writing a separate 
paper, on each aspect of a single subject; and three 
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such papers may appear in one number of a journal, 
each with its quarter-page heading and half-page blank 
at the end. This habit is much in evidence in the 
modern journals to which I have referred. There are 
other authors who write slight variants of the same 
article for several periodicals. Since they are not 
paid for their trouble they have no excuse for thus 
inflicting themselves on a weary public. Suppress 
them, Mr. Editor! The preliminary notice is fre¬ 
quently a form of this self-advertisement. 

We must look at this question as men of business. 
Does the world want our stuff or does it not ? There 
is a public undoubtedly, though not a very large one. 
If you give it good value it will pay the price. It is 
the editor’s duty to increase the value of his wares 
and to cut down the unnecessary costs. His publisher 
must advertise with the right people and get the right 
people to advertise with him. If everyone concerned 
does his duty, I believe a scientific journal, even 
the purest, can be made to pay its expenses. Heroic 
remedies are not wanted. F. A. Bather. 

Natural History Museum, South Kensing¬ 
ton, S.W.7, September 12. 


Dr. Brierley’s communication on this subject in 
Nature of September 8 (p. 41) is well worth reading 
again, and my sole object in writing this letter is to 
direct attention to it, for it appears to me that Dr. 
Brierley indicates how the problem may be attacked 
upon sound lines. The method he suggests is “ to 
make a radical change in the format of our scientific 
journals, with or without an alteration in the exist¬ 
ing structural relations of the learned societies.” 
Any “lumping together” of the publications of our 
scientific societies would undoubtedly meet with much 
opposition; sentiment, vested interests, and natural 
conservatism stand in the way. The proposal that 
only well-digested summaries 'of papers should be pub¬ 
lished would certainly lead to saving in money and 
time, with little countervailing loss. 

Dr. Brierley has stressed the saving in money, but 
the saving in human energy and time is of equal, if 
not greater, importance. No scientific worker can or 
dare limit his reading to the confines of his special 
subject, and “that inundated feeling” is fast becom¬ 
ing a, prevalent complaint. 

In a new world there will be established for each 
branch of science in each country a single publication 
in which all original work will appear; it will be 
administered by the societies and institutions devoted 
to that branch of learning, and all progressive work 
will be entitled to a place in it in the form of a full 
summary. Subordinate branches of the same subject 
will be accommodated in separate series as they grow 
in importance. The^ monthly, quarterly, or annual 
indexes of the publication will provide a complete 
current guide to the subject, and the worker will know 
exactly where to go for his information. A good 
national and international sale will be assured; and as 
all the volumes will be of the same size, there will 
be a considerable saving in space, material, and 
temper. 

Meanwhile, the innumerable journals that live by 
advertisements, discussion, and abstracts will continue 
to fulfil their function and will survive according to 
their merits; the scientific worker will take in those 
that are most useful. But for original papers he will 
turn only to the British publications for British results 
or to the corresponding French ones for those of France, 
and so on. In January each year he will be in pos¬ 
session of part 1 for that year, and by December 31 
he will have the annual volume complete with indexes, 
just as in any well-managed journal of to-day. 
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This vision is not new, and, human nature being 
what it is, a vision it is likely to remain. Still, if 
science is “organised common sense,” something may 
be done by applying it to the machinery of publication. 
Dr. Brierley has made a beginning by taking a square 
look at the subject. J. A. H. 

Jermyn Street, London, S.W., September 19. 


Is Bisexuality in Animals a Function of Motion? 

It was long ago pointed out by Claus that her¬ 
maphroditism in animals finds its most frequent ex¬ 
pression in fixed and sluggish animals, and in certain 
parasites. A large amount of work on sex-phenomena 
has been done since Claus’s time, and his generalisa¬ 
tion has been confirmed. There is thus no doubt 
of the fact that there is a close correlation between an 
inactive life and hermaphroditism, so close indeed that 
the present writer is ready to cast suspicion on the 
supposed bisexuality of any sedentary, animal. It is 
seen therefore that absence of motion is in some way 
directly or indirectly associated with an hermaphrodite 
expression of sex. 

After Claus a number of writers suggested that fixed 
or sluggish animals or parasites would accumulate an 
excess of nutritive products, a condition which was 
considered sufficient in itself to account somehow for 
hermaphroditism. This point of view was accepted 
and developed by Geddes and Thompson, who arrived 
at the conclusion, in their work on ts Evolution and 
Sex,” that “ hermaphroditism is primitive and that 
the unisexual state is a subsequent differentiation : the 
present ( existing ) 1 cases of normal hermaphroditism 
(:therefore ) imply either persistence or reversion.” 
More recent workers appear to have neglected the 
wider aspects of the problem of sex, and to have con¬ 
centrated on the question of the mechanism of sex- 
determination. Recent discoveries of hermaphrodit¬ 
ism, and particularly some cases studied by the writer, 
have directed attention to a speculation which indeed 
follows naturally from Claus’s observations, namely, 
is hermaphroditism a direct physical consequence of a 
fixed or sluggish life , and conversely, is bisexuality in 
a species a direct physical consequence of a freely 
moving habit of life? 

This view has been examined in a preliminary, way 
and has been tested in some of the present writer’s 
recent researches with results which are meagre, but 
promise 1 more success by a method w ? hich involves 
following closely the Hfe-history of individuals of a 
species. It is to be expected, moreover, that with all 
the ups and downs in the progress of evolution there 
will exist an infinite variety of circumstances to obscure 
such an underlying principle as that suggested above, 
even should the principle obtain in nature. A phylo¬ 
genetic explanation of hermaphroditism is unsatisfac¬ 
tory in that it is inherently inconclusive, and in that 
there is no method of testing it, wdiereas the specula¬ 
tion advanced here can be tested, and, if found want¬ 
ing, can be rejected. 

In a survey of the sex-phenomena, in the animal 
kingdom it is found, generally speaking, that forms 
which are slow-moving, sedentary, or of fixed para¬ 
sitic habit are hermaphrodite— i.e. an individual will 
produce eggs and sperm either simultaneously or sepa¬ 
rately in the course of its life-history—and that 
animals which are active during life are bisexual, 
whilst animals which fall into an arbitrary category 
of sluggish or slow-moving forms, for example Lam- 
eilibranch Molluscs, exhibit a wide range of sex-phe¬ 
nomena, from apparent bisexuality to definite simul¬ 
taneous hermaphroditism. This is not the place to go 

I The words in italics have been inserted by the present writer. 
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into full technical details, but it may be mentioned 
that in the category of fixed or sedentary* or sluggish 
animals (excluding Protozoa) which are hermaphrodite 
may be entered : Sponges, so far as sex is known in 
the group, sedentary Coelenterates (but apparently 
not all), practically all the members of the follow¬ 
ing groups—Platyhelminthes (the fiat-worm group), 
Leeches, Oligochseta, Polyzoa, Ascidians, euthv- 
neurous and pteropodous Molluscs, practically all 
fixed Arthropods, i.e. Cirripedia—and various seden¬ 
tary forms in other groups. Amongst animals which 
are free-living, active, and bisexual are most Arthro¬ 
pods, all cephalopodous and most streptoneurous Mol¬ 
luscs, and all vertebrates except a few sluggish or 
parasitic forms. In the intermediate category" of 
groups w*hich are composed mainly of slow-moving 
forms may be placed Lamellibranch Molluscs, Amphi- 
neura, E'chinoderms, Polychaetes, and Nemertine 
worms. In all these latter groups hermaphroditism 
occurs to some extent, 3 and indeed Mortensen 3 has 
shown recently that a very 7 large number of Ophluroids 
are hermaphrodite. Now, in view of recent work on 
hermaphroditism there is legitimate reason to doubt 
the supposed bisexuality in a very large number of 
forms belonging to the groups mentioned here, as 
may be seen from a review* of the sex-phenomena 
in the oyster and the common limpet. In the 
oyster (O. edulis) w*e now know that some forms 
change from males into females and back again into 
the male condition. In this species, therefore, looked 
at as a whole, males change into females and females 
into males. In the limpet ( Patella vulgaia ) it w*ould 
appear that some males change into females, but that 
individuals very rarely show* signs of sex-change owing 
to a distinct break between the male-functioning stage 
and the female-functioning stage. It is therefore 
possible that in some supposed bisexual species males 
may change into females and females change into 
males, since a parallel series of changes is known to 
occur in the oyster 4 (O. edulis). In such cases the 
actual sex-conditions In the species could only be 
found out by following the life-history of Individual 
animals. 

If It be supposed that hermaphroditism is a direct 
physical result of a sedentary life, and bisexuality a 
direct physical result of an active life. It would appear 
that there should be some fundamental difference in the 
physical condition of the general body or in particular 
organs— e.g. the gonad—in these tw*o classes of 
animals. This deduction should therefore yield a 
method of testing the speculation. I do not know* of 
any such fundamental difference in physical condition 
between sedentary and active forms, but the known 
electrical changes wffiich occur during the activation of 
muscular and nervous tissues, together with the results 
of recent studies on electrical characters of tissue ele¬ 
ments, lead one to' hope that if physical differences of 
this kind do occur they may be found in the near 
future. A fundamental difference In physical condi¬ 
tion betw’een sedentary and active animals, correlated 
wdth different sexual conditions. Is probably the touch¬ 
stone of this speculation, and offers a definite problem 
for bio-physicists. Contemplation of success in the 
discovery of such a fundamental difference arouses 
visions of the determination of sexual characters of 
species by some sort of physical constant, and a faint 

2 I have found that Linens lacteus —a sluggish Nemertine living in gravel 
at half-tide level—is definitely hermaphrodite ; both eggs and sperm are 
mature in a single individual at the same time. 

3 Th_ Mortensen, iC On Hermaphroditism in Viviparous Ophiuroids,” 
Acta Zoologies., pp. i-zS, 1920. (Stockholm.) 

4 It must be pointed out that we have as yet no clear proof that all male 
oysters or all male common limpets change into females ; and the present 
writer’s work has shown that sex-change in the slipper-limpet from male to 
female may be almost indefinitely delayed according to circumstances 
(Proc. Roy. Soc., B, voi. Si, 1909, pp. 468-84, and unpublished work). 
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discernment of a possible method of controlling 
sex. 

It is interesting to note that pursuit of this specula¬ 
tion leads one to a view of the paramount importance 
of the individual as a whole in determining its charac¬ 
ters, and in this respect recalls Darwin’s hypothesis 
of pangenesis. It may be pointed out, moreover, that 
quite apart from theoretical questions the conditions 
which determine whether an animal is to be herma¬ 
phrodite or bisexual must be considered before any 
reasonable hope can be entertained of understanding 
the processes underlying sexual differentiation in a 
bisexual species. Indeed, some inkling of the need 
for sex might be obtained from an understanding .of 
the conditions resulting in hermaphroditism, and an 
explanation of sex on purefy physical lines would be 
captivating from the point of view of the student of 
nature as a whole. The old idea that an individual 
is female because its metabolism is mainly anabolic, 
or male because mainly katabolic, is unsatisfactory, 
and it has already been pointed out that it is just as 
likely that an individual is anabolic because of its 
femaleness, or katabolic because of its maleness. 

In reviewing the incidence of hermaphroditism and 
bisexuality throughout the animal kingdom (again ex¬ 
cluding Protozoa) one cannot but be impressed by the 
independence shown by the organism, which would 
appear to be able to order its sexual manifestations in 
a manner entirely independent of phylogenetic con¬ 
siderations, and suggests such a ready response to con¬ 
ditions of life as is perhaps not generally conceived. 

The practical points arising out of these speculations 
may be summarised as follows: Is there a funda¬ 
mental physical difference between sedentary and 
active organisms in the whole body or in parts, and 
if so, is this difference correlated in any way with par¬ 
ticular sexual manifestations? To what degree is our 
present knowledge of the sexual conditions in slow- 
moving or fixed animals reliable? On the basis of the 
speculations advanced here any animals which are 
sedentary, fixed, or slow-moving may be suspected of 
hermaphroditism in some form. 

No wholly satisfactory explanations have been ad¬ 
vanced for either hermaphroditism, bisexuality, or 
indeed sex itself. Sex is universally expressed amongst 
the higher living organisms at least, so that one is 
tempted to ask: Is sex merely a property of living 
matter and hermaphroditism that modification of the 
property resultant upon the absence of motion in the 
jiving organism, and bisexuality that modification de¬ 
pendent upon free motion ? For there appear to be 
Sufficient grounds for rejecting the idea that animals 
are sedentary because they are hermaphrodite.,' , , 

J. H. Orton. 

The Laboratory, Plymouth, September 19. 


■ Tli© Separation of Mercury into Isotopes. 

1,1 Early in 1920 Harkins and Broeker reported a 
separation of chlorine into isotopes, which amounted 
at that time to an increase in density equal 1 to 1550 
parts per 1 million/', About six months’ later Bronsted 
and von Hevesy reported a separation of mercury, 
which was, , however, 1 only about one-thirtieth as 
great, or 50 parts per million. On account of the 
slightness of the density change reported for 
'mercury, the evidence that it had been separated did 
not appear to he conclusive, so It seemed worth while 
, to,/attempt a confirmation by the same method— 
that is, a vaporisation at low pressures. As a result 
/cuts''of 2 on the heavy fraction or residue the 
: [density^'hais 1 been increased' by 69 parts per million, 
; :,end by'the same number of cuts on the light fraction 
vlb,'has!"hem decreased 6a parts, or the total density 
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change obtained is 133 par-ts pet million, or 0-027 
units of atomic weight. 

The mercury was purified by electrolysis, by five 
fractional distillations at low pressure in a current 
of pure air, and by one fractional distillation in a 
high vacuum. 

The present evidence that an actual separation of 
isotopes has been obtained with mercury rests largely 
in the quantitative agreement between the results 
of Bronsted and von Hevesy and ourselves with 
respect to the extent of the separation obtained by a 
definite cut, which will be termed the efficiency of the 
process. If the efficiency of our ideal apparatus, in 
which solid carbon dioxide and ether were, used for 
cooling, is rated as 100 per cent., then the efficiency 
attained by the previous investigators is 75 per cent., 
while our less ideal apparatus gave 93 per cent, when 
operated slowly and as low as 80 per cent, when 
operated rapidly. 

We have obtained evidence which seems to indicate 
that a slight separation of the isotopes of mercury 
has been secured by a very slow distillation at very 
low pressures, though a more rapid distillation gave 
no detectable difference in density. 

The relative changes produced in the atomic weights 
of different elements by a definite cut may be termed 
the separation coefficients. These have the values 
listed below as determined by calculation, the 
coefficients for chlorine compounds representing the 
change in the atomic weight of chlorine. The cal¬ 
culated coefficients are :—Neon, 0-00843 ; magnesium, 
0*00868; lithium, 0-00450; nickel, 0-00758; hydrogen 
chloride, 0*00950; methyl chloride, 0-00690; chlorine, 
0*00494; methylene chloride, 0*00413; chloroform, 
0*00295; carbon tetrachloride, 0-00229; and hydrogen 
bromide, 0*00614. Thus the atomic weight changes 
most rapidly when chlorine is used in the form of 
hydrogen chloride. The experimentally determined 
coefficient for mercury is 0*00570, which is not 
specially large. 

The rate of separation of two isotopes is very nearly 
proportional to the square of the difference of their 
atomic weight (or molecular weight when a compound 
is used), to the product of the mol fractions of the 
two isotopes, to the logarithm of the cut, and inversely 
proportional to the atomic (or molecular) weight. This 
statement and the above coefficients apply as well fo 
molecular diffusion at low pressures as to vaporisa¬ 
tion at low pressures. 

It is of interest to note that many molecular sub¬ 
stances must appear in many isotopic forms. Thus 
if there are two isotopes of chlorine and three of 
magnesium there are nine isotopic forms of MgCl 2 
and seven forms of C 6 Cl e , while if there are six 
isotopes of mercury there are sixty-three isotopic forms 
of HgsCls, which occurs in the form of a vapour. 
Five of the seven isotopic hexachlorobenzenes also 
occur in several isomeric forms. Isotopes may be able 
to produce stereoisomerism with respect to infra-red 
rays. William D. Harkins. 

R. S. Mulliken. 

University of Chicago, August 31. 


Relation of the Hydrogen-ion Concentration of the Soil 
to Plant Distribution. 

This subject has recently assumed prominence 
among ecologists and soil chemists, and Dr. Atkins’s 
interesting letter, with its valuable data, published 
in Nature for September 15 (p. 80), directs general 
attention to it and to the need and scope for further 
work thereon. 

It seems very desirable to bear in mind that there 
are strong indications that the relation between the 
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hydrogen-ion concentration and the flora of a soil is 
mediate, and not immediate. Hoagland has shown 
that barley will withstand a very much greater 
hydrogen-ion concentration in a water-culture solution 
than it will tolerate in a soil. Also, it is known that 
plants which are usually very susceptible to acidity 
will thrive in certain soils of California and Sweden 
the pH of which is between 4 and 5, and that those 
plants growing in those soils show’ no response to 
liming. The inference is that the effect of the hydrogen- 
ion concentration of the soil on plants is indirect, and 
that there is some ulterior factor the fluctuations of 
w’hich are commonly, but not invariably, accompanied 
by fluctuations of hvdrogen-ion concentration. In the 
search for that ulterior factor it has been fairly well 
demonstrated that in many soils certain polyvalent ions 
(chiefly aluminium ions) are the primary cause of the 
effect of acid soils upon plants. It is clear that in 
mineral soils variations in the aluminium-ion concen¬ 
tration wdil roughly correspond wfith variations in the 
hydrogen-ion concentration. 

I am not aw-are that any explanation has been ad¬ 
vanced to account for the fact stated above, that in 
some soils a high hydrogen-ion concentration is not 
accompanied by that effect on plants which usually 
accompanies such hydrogen-ion concentration in soils. 
The fact alone seems to preclude any possibility of 
the effect in question being directly and immediately 
due to the hydrogen-ion, and if it is due to the alum¬ 
inium-ion it remains to be showm that a high hydro¬ 
gen-ion concentration in a soil may sometimes exist 
without a corresponding concentration of aluminium- 
ion. That may occur in the presence of much organic 
matter, for it "is w^ell known that in the presence of 
almost any hydroxy-organic compound aluminium (and 
ferric) ions are “ masked.’ 1 Presumably the alum¬ 
inium, in such circumstances, becomes part of a com¬ 
plex electro-negative ion—certainly it does not behave 
chemically like the aluminium-ion. 

So far as I can ascertain, the Californian and 
Swedish soils that have a high hydrogen-ion concen¬ 
tration which is without detriment to plant growth 
are all peat soils, and it seems likely that the absence 
of “ sourness ” in the presence of acidity may be due 
to the effect of certain organic compounds upon alum¬ 
inium salts. This possibility is being investigated here 
and it seems to offer a solution of some other soil- 
plant problems. 

The accumulation of such valuable data as that 
given by Dr. Atkins is, as that writer says, necessarily 
slow’. Even at the risk of making it slower it seems 
important to remember that the ultimate interpretation 
of such data is likely to be possible only in the light, 
of detailed knowledge of the soils concerned. The 
relation of hydrogen-ion concentration to plant grow’th 
is a relatively simple problem: the relation of the 
hydrogen-ion concentration of the soil to plant growth 
is a very complex problem. 

Norman M. Comber. 

Department of Agriculture, The University, Leeds, 
September 17. 


The Proletarisation of Science ” in Russia. 

Like the majority of people in this country, w’here 
the news we receive about what is going on in 
Russia is often misleading, I know little about 
the working of the “proletarisation of science” 
on which Dr. Boris Sokoloff writes in Nature of 
September 1. But the omission by Dr. Sokoloff 
of any account of the constructive elements of 
this “proletarisation,” with one of w’hich I have 
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recently become acquainted, suggests that he is more 
concerned with spreading propaganda against “ Bol¬ 
shevism ” than with giving an outline of all the 
features, good and bad, of the attitude of Bolshevism 
to science. 

The particular constructive element to which I refer 
is the effort of the Soviet Government to bring the 
fundamental conclusions of scientific thought within 
the reach of the “proletariat” with the deliberate 
purpose of shaping the mental outlook of the masses, 
and especially of the rising generation, in, such’a way 
that the standard of values in everyday affairs will be 
based on a naturalistic interpretation of man’s environ¬ 
ment and of his relations to it. In pursuance of this 
end the Soviet Government has already issued a whole 
series of elementary text-books (“ Estestvenno-Nauch- 
nava Biblioteka ”), w’hich aim at explaining the 
scientific position in terms intelligible to the “prole¬ 
tariat,” many of w’hom have learned to read only 
since the advent of Bolshevism. They are written by 
scientific men w T ho have remained in Russia, and w’ho, 
like most of our own men of science during the war, 
have temporarily suspended their “ free ” researches 
in order to take part in w’ork directed to particular 
ends considered by the State to be more immediately 
important under the existing emergency. The series 
includes such subjects as “ How r Man Arose,” 
“Human and Animal Evolution,” “The Origin of the 
World,” “What Chemistry and Physics Teach Us,” 
“Popular Astronomy,” “Brain and Spirit,” “Outline 
of the History of Geological Knowledge ” (by Prof. 
A. P. Pavlov), etc., as w T ell as translations of Geikie’s 
“Physical Geography” and other books. 

It would be difficult to imagine the present Govern¬ 
ment of any of the nations of Western or Central 
Europe, evincing such a faith in science, as able to 
bring about the “change of heart” on w*hich alone 
a new society could be founded, that in the midst of 
all the horrors of blockade, invasion, and civil war 
its publishing department w’ould issue broadcast to 
the “proletariat” a w’hole library of introductions to 
scientific thought. H. Lyster Jameson. 


Bees and Scarlet-runner Beans. 

I have been much interested by Mr. Harford J. 
Lowe’s letters upon this subject in Nature (August 12, 
1920, and July 2S and August 11, 3921), and have 
been led by them to observe the runner beans in my 
own garden, which lies fourteen miles to the north-west 
of London. My experience differs somewhat from Mr. 
Low'e’s, and may be w’Orth recording. Although I 
searched diligently through the whole summer, I 
did not, until September 1, find a single open flower 
that had not been pierced through the base of the 
corolla by the humble-bees in the w’ay described. 
During the drought there w*as never more than an 
occasional pod, although the plants w r ere strong and 
the flow T ers very abundant. But after the rain w’hich 
fell on August 17 pods at once began to form freely, 
and there has been a plentiful and continuous crop 
ever since. I then examined the withered petals 
clinging to the young pods, and found that these also 
had always been pierced at the base. 

It is clear, therefore, that the evil practice of the 
humble-bees does not necessarily lead to barrenness, 
and may possibly not do any harm at all. The 
drought is indicated as the direct t>r indirect cause of 
the initial failure of the crop. Now, in mid-Septem¬ 
ber, the humble-bees do not come out so early, and 
in the morning I have found a very small proportion 
of uninjured flowers w’hich were being visited by the 
honey-bees through the .legitimate entrance. 

H. B. Heyw~ood. 
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The Norman Lockyer Observatory. 

By Prof. H. H. Turner, F.R.S. 


C AN an observatory be run on the co-operative 
principle or as a joint stock company? The 
idea is a novel one, but it is the function of science 
to make experiments, and the tentative beginnings 
of the experiments in this directon are not un¬ 
promising. 

The reasons for establishing an observatory at 
Salcombe Regis in the first instance need not, 
perhaps, at the present moment be recalled. 
Suffice it to recognise that the observatory exists, 
is well equipped with instruments and an excellent 
climate, and has an efficient, though small, work¬ 
ing staff; it has, moreover, the advantage of asso¬ 
ciation with a great name, the brightness of which 
promises to shine out more clearly as the dust of 


In the two years w T hich have elapsed since that 
meeting events have moved quickly, at any rate 
in some ways. First, there has been at least 
one other visit of importance—Mr. and Mrs. 
Evershed were able to spend sufficient time at 
Salcombe Regis to report very favourably as to its 
observing climate. Their experience in judging 
climate is well known; we need only recall the 
expedition to Nelson (New Zealand) in connection 
with the offer of Mr. Cawthron to found a solar 
observatory, and the several expeditions to 
Kashmir with their varying fortunes. From these 
adventures has emerged the conviction that a moist 
climate is preferable to a dry—a conviction which, 
although at variance with some conclusions 



Fig. i.—N orman Lockyer Observatory. The Frank McClean dome on the right and the Kensington dome on the left. 

View looking south-west. 


controversy is swept away by the fresh breezes 
of modern research. 

Years before anyone else, Norman Lockyer sug¬ 
gested that there was an ascending and descend¬ 
ing scale for stellar temperatures, -which is now 
the orthodox modern view. It is true that the 
modern recognition of this characteristic of stellar 
evolution is based on grounds differing from those 
chosen by Lockyer for the erection of his theory, 
and the difference might have been vital. We owe 
Prof. Eddington a debt of gratitude for stating 
fearlessly that the difference is small compared 
with the sameness, and it is matter for congratu¬ 
lation that this recognition was forthcoming, if 
not actually in the presence of Sir Norman 
Lockyer, at any rate in the presence of his family, 
who were able to carry the account of it to him 
''almost 1 immediately. None of those who were 
"preseat,at'the little gathering at Sidmouth which 
'■ followed the .meeting of the British Association 
'at./Bourneipoeth, in 1919 are likely to forget it. 
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adopted in recent years, returns to the views of 
Sir William Herschel, who has recorded the mag¬ 
nificence of a night for observing when the dew 
had been so heavy that those who slept while he 
was at work could not believe on waking that 
there had not been heavy rain. The satisfaction 
of Mr. and Mrs. Evershed with Salcombe Regis 
is, therefore, in keeping with their previous con¬ 
clusions ; it seems even possible that when they 
leave Kodaikanal and return to England presently 
(an event which we shall regard with mixed feel¬ 
ings) they may even select Salcombe Regis for 
their next place of work; but that, of course, is 
still to be decided. 

Another visit to England, though not actually 
to the observatory itself, has been also attended 
with happy results. Mr. W. S. Adams, of Mount 
Wilson, was in England in 1919 on his way to and 
from the Brussels Conference; it was natural to 
consult him about the work of the Norman 
Lockyer Observatory, which at that time was 
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limited to the taking of stellar spectra and classi¬ 
fying them on Lockyer’s principle of classification. 
Adams suggested at once that it might be pos¬ 
sible to measure the spectra in the manner he has 
developed for the determination of the absolute 
magnitude of a star, from which its distance 
might be deduced. This suggestion has been 
taken up at the observatory with very creditable 
success. It is obvious that to take up new work 
of this delicate kind involves much preliminary 
experiment; the method depends essentially on 
estimating the relative intensities of pairs of lines 
in the same spectrum, and the uncertainties at¬ 
tending estimates of Intensity are well known; but 
these difficulties have been courageously faced. 
We may quote a sentence from the last report:— 
“A wedge has been designed and constructed for j 
this purpose, and a preliminary series of measures : 
made to test its suitability. This method of j 


been presented to the observatory by his sons. 
Dr. McClean's own work in classification of 
spectra, especially for stars in the southern hemi¬ 
sphere, and his measurement of some of them by 
which he discovered for the first time the exist¬ 
ence of oxygen in the stars, are matter of history; 
and it may safely be asserted that if he were alive 
to-day to make a choice he could scarcely have 
found work for his old telescope in closer con¬ 
formity with that which it executed in his own 
capable hands. 

His sons have throughout shown a filial In¬ 
terest in the observatory, and their share in the 
endowment of it has been very generous; but there 
are natural limits to private munificence, or at 
any rate to the purses of one or two individuals, 
and if the observatory is to prosper as it deserves, 
further help, which is urgently needed, must be 
sought for elsewhere; and this brings us back to 



Fig. -2. —Norman Lockyer Observatory. Offices and terrace, looking north. 


measuring relative intensities of the lines appears 
to be quite satisfactory, and two reports on the 
work which have been sent to the Research Com¬ 
mittee have been commented upon very favour¬ 
ably.” 

Should this early promise be maintained, the 
observatory will have Initiated a line of work new 
to England, and, indeed, so far as we know, new 
everywhere excepting at Mount Wilson. Mean¬ 
time the former work of classification will not be 
neglected, and will possibly be extended by adding 
accurate determinations of the Harvard classifica¬ 
tion for comparison with those of the Lockyer 
classification. Such a systematic comparison must 
be of great value for arriving at a final standard 
system, whatever that may be. 

” It is a special pleasure to reflect that this work 
accords so closely with the ideas of the late Dr. 
Frank McClean, F.R.S., whose telescope has 
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the question with which we started—viz. Can an 
observatory, and especially can this particular 
observatory, be run as a joint enterprise? The 
idea was put forward first In June, 1914, but the 
war brought inevitable delays, so that only re¬ 
cently has it been possible to face the situation 
definitely. 

The quickest way to make clear the nature of 
the suggested new departure is to quote the fol¬ 
lowing sentence from the little handbook compiled 
by Major Lockyer (6 d.) giving an excellent 
account of the observatory: u Anyone can further 
the interests of the observatory by joining the 
corporation, either by subscribing a guinea a year, 
and thus becoming an annual member, or by pay- 
! ing 10L and becoming a life member.” Com¬ 
munications should be addressed to the honorary 
secretary, Capt. W. N. McClean, 1 Onslow 
Gardens, London, S.W.7. There are, of course, 
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the executive council of thirteen names, and a 
research committee of four names (the Astronomer 
Royal and the professors of astronomy at Cam¬ 
bridge, South Kensington, and Oxford) prepared 
to give advice on scientific matters; there is also 
a most distinguished list of eight foreign members ; 
but it is the hope and intention to make the direc¬ 
tion as democratic as possible, if members of the 
corporation are ready to manifest an interest in 
the affairs of the observatory. 

What are the prospects of such a novel method ? 
A little reflection suggests at once a few direc¬ 
tions in which advances may be made, and we 
may trust the future in this as in other scientific 
work to open up new avenues. We may begin 
with the well-known and widespread desire of 
many people to have opportunities of using a 
fairly large telescope; they cannot afford to 
possess one, and perhaps are not prepared, even if 
they could afford the instrument, to face per¬ 
manent work with it; but they would welcome 
the possibility of work for a time with an instru¬ 
ment of some size which they need not purchase. 
Existing observatories can scarcely meet this 
desire; they have their own work to do, and their 
staffs are not generally more than sufficient to do 
it. Recently the Astronomer Royal has gener¬ 
ously placed a large telescope at the disposal of 
some well-known amateurs on a special occasion, 
and it may be possible to extend this courtesy 
further; but it is an entirely new departure, and 
may find natural limits. At the Norman Lockyer 
Observatory there are as yet no limits to the possi¬ 
bilities, except the smallness of the staff, and 
should there prove to be a real demand for oppor¬ 
tunities of work for a few months the arrange¬ 
ments are as yet fluid enough to meet the demand. 
Of course, the expenses must be met, just as must 
those of any other scientific society. At present 
the number of members of the corporation is 
limited by the constitution to three hundred, and it 
is obvious that the normal subscriptions, even 
when this limit is reached, which is not so 
yet, would be far from sufficient, without generous 
donations, for the upkeep of the observatory. If, 
however, the corporation could be extended to the 
dimensions of a scientific society, the question of 
expense might find an answer. It may be con¬ 
fidently asserted that those who made the experi¬ 
ment of working at the observatory for a week, 
be h/'isonth, or a year would enjoy the experience; 
Sidmouth itself is a well-known resort, and the 
observatory' has a splendid outlook. 

It is by no means necessary that the work 
selected by'a visitor should be confined to night 
work. There are spacious offices and computing 
rooms, in which a piece of photographic measure¬ 
ment, or" of 1 computational work, or even literary 
work, could be carried on in pleasant and healthy 
, surroundings. 

,There may be many who are desirous of the 
;VkiiHi' of ( holiday which'will take them into new 
': surroundings and yet can be combined with work 
which/they; could scarcely do In an hotel or in 
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lodgings, or they possibly have some instrumental 
idea to be tested for which their own home scarcely 
provides a site. One of the conspicuous advan¬ 
tages of the Norman Lockyer Observatory is its 
splendid expanse of 7 acres, where even a large 
experiment could be conducted without interfer¬ 
ence with existing plant. The horizon is quite 
clear, the library and other buildings having been 
placed under the brow of the hill so as not to 
obstruct it. 

The sight of this wonderful amount of space is 
enough to raise envious thoughts in the breasts 
of those who have to struggle with lack of room, 
and is apt to start various trains of thought. 
What is to happen to all our astronomical libraries, 
already full to overflowing, in twenty years’ time? 
Shall we not be driven to the selection for 
preservation of a few representative lines only, 
seeking references elsewhere when they fall out¬ 
side these lines? 

The idea of a comprehensive central reference 
library thus suggests itself. At present it exists, 
indeed, at the rooms of the Royal Astronomical 
Society; but space in London is limited and valu¬ 
able, and the time may come when it must be 
sought elsewhere. The broad acres at Salcombe 
Regis may find a use of this kind. A case nearly 
analogous is that of astronomical photographs. 
There is in England no great reference store such 
as that at Harvard, where questions of astro¬ 
nomical history may be settled. Those of us who 
have profited by this great resource of Harvard 
have at times felt a little ashamed to draw on 
Transatlantic courtesy without doing something 
in return. The characteristic of any collection of 
the kind is growth—fairly rapid growth—and here 
again the broad acres have their attractions. 

But these are visions of the future. Returning 
to the more practical present, we may remark 
that those who use the observatory should certainly 
include research students from the universities or 
elsewhere, especially those who may wish to be¬ 
come acquainted wuth the particular work being 
done at the observatory, as above outlined. The 
goodwill of the staff has already been manifested 
to one such student, and they are preparing to 
receive another. Here again there is an absence 
of prescribed conditions which can scarcely attach 
to universities themselves. They must in self- 
defence make conditions of joining the university, 
or some equivalent, which may not be convenient 
to the intending researcher. No doubt the Norman 
Lockyer Observatory will expect some quid pro 
quo if it is to continue to exist, but the conditions 
are as yet to be fashioned. It is for those who 
join the corporation, if they will, to determine, 
for instance, whether membership shall carry with 
it the possibility of recommending a friend to 
the privileges of the observatory, and on what 
terms; indeed, the possibilities are so wide that 
even to give representative instances may have 
the appearance of narrowing them. They might 
eien include (though here we are venturing on 
rather dangerous ground) provision for the mere 



September 29, 1921] 


NATURE 


15 1 


sightseer—the man or woman who “has never 
seen the moon through a telescope.” This is 
scarcely possible with the present small staff, but 
if ways and means could be found it would be well 
worth while for other observatories to be among 
the subscribers to the corporation, if they could 
thereby transfer a part or the whole of their 


embarrassments from sightseers. It is worth re¬ 
marking that the situation of the Norman Lockyer 
Observatory would probably attract this type of 
visitor, who naturally expects to climb a tower 
or a hill, and would not be disappointed. But we. 
should prefer to la f stress on the more serious 
uses of the observatory. 


The Oxford Expedition to Spitsbergen, 1921. 

Ornithological Observations. 

By the Rev. F. C. R. Jour da in (Leader of the Expedition). 


A LTHOUGH the collections made by members | 
of the expedition have not yet been worked j 
out, it is now possible to form some idea of the 
extent to which our knowledge of the Spitsbergen 
group has been increased by the Oxford Expedi¬ 
tion of 1921. Owing to difficulties caused by 
industrial unrest both in England and Norway, 
the original plans had to be considerably modified, 
and it was agreed to carry out a biological survey 
of the southern half of Bear Island, with special 
reference to the ornithology, before proceeding to 
the west coast of Spitsbergen. ^ 

Practically no work of any importance in this 
field has ever before been undertaken by English¬ 
men, and no collections from here exist in any 
British museum. The only important works on 
the ornithology of this most interesting, but 
somewhat inaccessible, spot are Swenander s 
‘ 1 Beitrage zur Fauna der Baren-Insel, ” published 
in the K. Svenska Vet-Akad. Hand!., Bd. xxvi. 
(1900), and some passages in the great work of 
Koenig, “Avifauna Spitzbergensis ” (1911). 

Swenander visited Bear Island in 1899^ and 
recorded twenty-two species, while Koenig 
increased the number to thirty-six, but some of 
these rest on rather dubious evidence. 

The northern half of Bear Island is fiat, and 
covered with innumerable lagoons, but the 
southern half is hilly, and the coast line consists 
almost entirely of bold cliffs, which are the resort 
of millions of sea birds. It is this portion of^the 
island which was investigated by the expedition. 
Two hitherto unrecorded breeding species were 
recognised in 1921, and both cases are of ^ great 
Interest as filling up gaps in the distribution of 
the species concerned. Additions were also made 
to the list of casual visitors, but more important 
was the acquisition of a series of nearly eight} 
skins of breeding species and more than 300 eggs 
from the island. Equally valuable are the bio¬ 
logical notes on the share of the'sexes In Incuba¬ 
tion, the courtship and breeding habits, of which 
very little has been recorded in the case of these 
Arctic species. 

Actual work on the Spitsbergen^ group did not 
begin until June 25. Here, again, it must be 
remembered that the latest English work on the 
ornithology of Spitsbergen Is Mr. Trevor Ratty e s 
paper in the Ibis , 1897, pp- 574-600. series of 
skins from here with any pretension to complete- 
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ness exists in any British museum. The eggs of 
the Barnacle Goose have previously been taken 
by only one expedition, viz. that of Prof. Koenig 
In 1907 and 1908, and the twelve eggs then 
obtained were the only wild-laid eggs known to 
science till the present season, when twenty-two 
eggs were obtained by the Oxford Expedition. 



[Photo, Seton Gordon . 

Fig. 1. —Red-tbroated diver on nest. 


Mr. J. S. Huxley’s researches on the courtship 
of the Red-throated Diver (Colymhus stellatus) 
(Fig. 1) and the Grey Phalarope (Ph alar opus 
fulicarius) are referred to later, and need not be 
touched upon here. 

In Mr. Trevor Battye’s paper only twenty-nine 
species were recorded from all sources. Since 
then the total has been raised' to fifty-three, and 
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of these no fewer than thirty are now known with 
certainty to breed locally. Probably one of the 
most valuable results of the expedition will prove 
to be the additional light thrown on the breeding 
ranges of many northern forms. For example, 
in Koenig’s great work only'“about seven definite 
occurrences of the Turnstone (Arenaria interpret) 
are recorded, of which two are also mentioned by 
Trevor Battye. Yet in 1921 not only were speci¬ 
mens actually obtained from two localities in Ice 
Fjord, but also about nineteen pairs were met with 
breeding in one restricted district on the north 
coast, and adults, young in down, and eggs were 
collected. This clears up the mystery of the dis¬ 
tribution of this species, which is known to nest 
quite commonly in Greenland up to 82° 30' on the 
west side, as also in Novaya Zemlya; while up to 
the present no details of breeding in the Spits¬ 
bergen group have been available. Similarly the 


Dunlin { Erolia alpina), hitherto known solely 
as an occasional visitor, has now been •' shown 
to breed in at least one district. Definite 
information as to the northern limit of the breed¬ 
ing grounds of the Ringed’ Plover (Charadrius 
hiaticula) and the nesting-range of the Barnacle 
Goose (Branta leucopsis) are also how available 
for ■ the , first - time. 

' ' The skins obtained from Spitsbergen, nearly 
two hundred In number,, are particularly interest¬ 
ing from the fact, that they include a number 
of young /birds'' in''down' plumage, such as 
Turnstone (Arenaria inter pres). Grey Phalarope 
■'.(Phalaropus „ f idle arms), ■ Pink-footed Goose 
; (Inser brackyrhynchu s), Little Auk ( Plotus 
ali le\ ? _ ( Glaucous Gull, (Bams hyperhoreus ), 
/^/ah^'^Bruniiich’s Guillemot { Una lomvia), which 
; „/are ii t , i ; ,iIttfe' known and not 1 represented in most 
collections, ; .Another 1 valuable point is the 
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presence of a large series of all the three species 
of geese which nest in the group in the flightless 
stage, thus furnishing excellent material for the 
study of the moults of these birds. 

The eggs are of equal interest. In every case 
when a nest of any species of goose or duck has 
been taken the down and feathers have also been 
carefully collected. The eggs of Branta leucopsis 
have already been mentioned, but useful series of 
those of B. bernicla and Anser br achy rhy nchu s 
have also been taken. No eggs of the Puffin from 
Spitsbergen exist in collections so far as we are 
aware, and even Koenig’s expedition failed to 
obtain any; but there are four in the Oxford 
Expedition’s collection. Mandt’s Guillemot 
(Uria grylle mandtii ), Grey Phalarope \JPh. full - 
carius), Purple Sandpiper ( E . maritime (Fig. 2), 
and Turnstone (A. interpres ), are all represented 
in the collection, while two authentic clutches of 
eggs of the King Eider (Soma- 
teria spectabilis) are of especial 
value as furnishing trustworthy 
data for the description of eggs 
and down. 

In one respect the expedition 
was unlucky. The Spitsbergen 
Ptarmigan ( Lagopus hemUen- 
curus) was absent in 1921 from 
several districts where it was 
plentiful in 1920. Feathers and 
droppings of the previous year 
were seen in hundreds; even 
fragments of last year’s eggs 
were found, but the birds were 
absent from their old haunts. 
Possibly a migratory movement, 
due to the open weather of the 
winter of 1920-21, may have 
been the cause of the absence of 
these birds, but our knowledge 
of this species is too frag¬ 
mentary at present for us to 
hazard an opinion. 

It must not be imagined 
that even now the ornithology 
of Spitsbergen has been worked out. The 
eastern side can be reached only in favourable 
seasons and late in the summer, and even then 
ice conditions vary from day to day, and the 
explorer may have to beat a hurried retreat or 
run the risk of being frozen in. Naturally Its 
secrets can be disclosed only very gradually, and 
probably always very imperfectly. Even among 
the birds of the western coast we meet with prob¬ 
lems which still await solution. We are still in 
doubt as to the status of the Snowy Owl ( Nyctea 
nyctea ), though the weight of evidence points to 
the probability of a few pairs being resident and 
more or less parasitic on the Ptarmigan. The 
long-tailed Skua (Siercorarius longicaudus) is also 
something of a problem, and the evidence with 
regard to its breeding not quite conclusive; and 
there Is evidently a good deal still to be learned 
as to the Sanderlmg (Crocethia alba). It is hoped 



[Photo, Seion Gordon. 

Fig. 2.—Purple sandpiper on nest. 
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that the material brought back by the expedition 
will also help to clear up the vexed question as to 
the races of the Puffin (.Fratercula arctica ), as to 
which there is much division of opinion. 

Some interesting observations bearing on the 
sexual selection theory were made by Julian S. 
Huxley on the Red-throated Diver (Colymbus stel- 
latus ), confirming and extending the conclusions 
reached by him in his paper on the courtship of 
Podiceps cristatus (Proc. Zool. Soc., 1914). After 
the birds have mated for the season, elaborate 
courtship ceremonies take place between the mated 
pair. At times the two birds swim near each other 
with necks arched and the open beak half sub¬ 
merged, uttering a special cry. At others, one 
bird will dive all round and about the other, 
sometimes emerging almost vertically from the 
water, as does Podiceps. The active performer 
in such cases may be either the male or the 
female. 

There thus exist, as in the Crested Grebe, mutual 
nuptial ceremonies. The bird’s bright colouring 
and special nuptial activities are connected with 
the bird's sexual- life, but not secondary sexual 
characters—epigamic, but not sex-limited. 

Of particular interest were the observations 
made on the period during which the birds are 
separating into pairs for the season. At this time, 
too, they indulge in special ceremonies, in which, 
however, rarely two, but usually three (or even 
four), individuals participate. The birds submerge 
the whole body with the exception of the breast; 
the neck is thrust slightly forward and the head 
held out, so that the appearance is that of a minia¬ 
ture Plesiosaur. In this attitude the birds plough 
through the water, as if running races. This 
ceremony was never observed later, and is cer¬ 
tainly connected with the choice of mates. Most 
remarkable of all, it appears almost certain that 
two females may thus 44 compete ” for a single 
male as well as vice versa. In any event, we have 
as a new feature that in this species the mutual or 
common nuptial activities of the two sexes extend 
even into the pairing-up period, where, if any¬ 
where, sex-limited display and Darwinian sexual 
selection might be expected. This period was not 
observed in the previous work on Podiceps. The 
need for some theory of 44 mutual selection ” to 
supplement the Darwinian theory of sexual selec¬ 
tion is thus further emphasised. 


Favourable opportunities for observing the nup- 
: tial activities of Phalaropes and Purple Sandpipers, 

; in both of which reversed sexual coloration and 
habits occur, were unfortunately very few. It is, 
however, suggested that (1) the pressure of Arctic 
! life acts as an encouragement to small size in the 
waders; (2) that, per contra, the short breeding 
season requires the eggs to* be large, in order that 
their development may be hastened; this, in its 
turn, will limit the reduction in size of the female; 

: (3) the female will therefore tend to be bigger than 
the male; (4) in almost all birds (excluding Rap- 
tcres) brighter colour of the male accompanies 
larger size. Presumably size, pigmentation, and 
| psychological activity are all controlled together by 
the endocrine secretion of the gonad. It is thus 
probable that larger size of the female in these 
: species will be associated with that type of meta¬ 
bolism which favours more intense pigmentation; 
J (5) the more protectively coloured male could then 
j more advantageously undertake incubation. 

( A discussion of this suggestion, however, would 
I involve the handling of large bodies of .evidence, 
j It is, in any event, clear that the condition has 
developed from one in which both sexes were simi¬ 
larly coloured, and both shared the duties of 
incubation. 

j To sum up, we have here a series of nearly three 
! hundred skins as well as about five hundred eggs, 
j together with full diaries and field notes from mem- 
I hers of the expedition. It is hoped that the reports 
I on these collections will embody what is already 
| known of the Spitsbergen and Bear Island group, 
j and provide us with a dependable and handy 
: manual on the birds of the archipelago. The com 
ing of the oil engine has already affected the 
fauna considerably, and probably will do so even 
; more in the future, and it is important to record 
the changes of the last ten or fifteen years. 
Koenig’s fine work is bulky and expensive, and a 
concise account of the bird life, embodying the 
| results of the present expedition, would be a most 
j valuable work of reference as well as a permanent 
I memorial of what Is perhaps the only serious orni¬ 
thological work undertaken by English men or 
women in the Arctic since Mr. Henry Pearson’s 
j last voyage to Russian Lapland more than twenty 
| years ago, with the sole exception of Miss Havi- 
\ land’s adventurous journey to the mouth of the 
| Yenisei in 1914. 


The Present Position of the Theory of Descent, In Relation to the Early History 

of Plants . 1 

By Dr. D. H. Scott, F.R.S. 


T T has long been evident that all those ideas of 
* evolution In which the older generation of 
naturalists grew up have been disturbed, or, 
Indeed, transformed, since the re-discovery of 
MendePs work and the consequent development 

1 Abridged from, the presidential address delivered to Section K (Botany) 
of the British Association at Edinburgh on September 9. 
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of the new science of genetics. Not only is the 
44 omnipotence of natural selection ” gravely 
impugned, but also variation Itself, the founda¬ 
tion on which the Darwinian theory seemed to 
rest so securely, is now in question. 

The small variations, on which the natural 
t selectionist relied so much, have proved, for the 
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most part, to be merely fluctuations, oscillating 
about a mean, and therefore incapable of giving 
rise to permanent new types. The well-estab¬ 
lished varieties of the Darwinian, such as the 
countless forms of Erophila verna, are now inter¬ 
preted as elementary species, no less stable than 
Linnean species, and of equally unknown origin. 
The mutations of De Vries, though still accepted 
at their face value by some biologists, are sus¬ 
pected by others of being nothing more than 
Mendelian segregates, the product of previous 
crossings; opinion on this subject is in a state of 
flux. In fact, it is clear that we know astonish¬ 
ingly little about variation. Dr. Lotsy, indeed, 
proposes to dispense with variation altogether, 
and to find the true origin of species in Mendelian 
segregation; inheritable variability, he believes, 
does not exist; new species, on his bold hypo¬ 
thesis, arise by crossing, and so, as he points out, 
we may have an evolution, though species remain 
constant. Thus everything apparently new 
depends on a re-combination of factors already 
present in the parents. “The cause of evolution 
lies in the interaction of two gametes of different 
constitution. ” 

I am aware that very surprising results have 
been obtained by crossing. Nothing could well 
have been more striking than the series of 
Antirrhinum segregates which Dr. Lotsy showed 
us some years ago at a meeting of the Linnean 
Society; and now we hear of an apetalous Lychnis 
produced by the crossing of normally petaloid 
races. We do not know yet to what extent that 
sort of thing goes on in Nature, or what chance 
such segregates have of surviving. Still, if one 
may judge by Dr. Lotsy’s experimental results, 
ample material for natural selection to work on 
might be provided in this way. 

Dr. Lotsy’s theory that new species originate 
by Mendelian segregation, if true, would have the 
advantage that it would make quite plain the 
meaning of sexual reproduction. Hitherto there 
has been a good deal of doubt; some authorities 
have held that sexual reproduction stimulated, 
others that it checked, variation. But, if we 
eliminate variation, and rely solely on the pro¬ 
ducts of crossing, we get a clear view—“ species, 
as well as individuals, have two parents sexual 
reproduction can alone provide adequate material 
for new forms, and can provide it in unbounded 
variety^ 

Again, though Dr. Lotsy himself is far from 
sanguine on this point, the crossing theory might 
be helpful to the evolutionary morphologist, for 
breeding is open to unlimited experiment, and we 
might hope to learn what kinds of change in 
organisms are to be expected. For example, the 
Lychnis ■ experiment shows how easily a petaloid 
race may'become apetalous. Such results might 
ultimately be a great help in unravelling the 
/course of evolution in the past. We should gam 
an - idea of the transformations which might 
vactual? ^ave 't a ^n place, excluding those which 
were out of the question. At present all specula¬ 
tion on 1 the nature of past changes is in the air, 
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for variation itself is only an hypothesis, and we 
have to decide, quite arbitrarily, what kind of 
variations we think may probably have occurred 
in the course of descent. One need only recall 
the various theories of the origin of the seed from 
the megasporangium to realise how arbitrary such 
speculations are. 

But, while recognising certain advantages in 
the theory of the origin of species by crossing, 
it is not for me to pronounce any opinion 
as to its truth. It is only the present 
position of the question that concerns us 
to-day. Some modern geneticists believe that 
there is evidence for mutation by the loss of 
factors, apart from the effects of crossing. 
Dr. Lotsy considers that such changes, if proved, 
can afford no explanation of progressive evolu¬ 
tion. “ Evolution by a process of repeated losses 
is inconceivable.” It has, however, been pointed 
out by Dr. Agnes Arber, in her recent admirable 
book on water-plants, that, on any theory of 
evolution, “ what organisms have gained in 
specialisation they have lost in plasticity.” This 
is true, but it is not clear that this admitted loss 
of potentialities is the same thing as the loss of 
factors, in the sense of genetics. 

Turning for a moment to Darwin’s own theory 
of the origin of species by means of natural selec¬ 
tion, the efficacy of the latter in weeding out the 
unfit is, of course, still acknowledged, and some 
geneticists allow it a considerable rdle. But there 
is a strong tendency in these days to admit natural 
selection only as a “merely negative force,” and 
as such it has even been dismissed as a “ truism.” 
Now Darwin’s great book was most certainly not 
written to enunciate a truism. He regarded 
natural selection as “the most important, but not 
the exclusive, means of modification ” (“ Origin of 
Species,” p. 4). It was the continual selection of 
the more fit, the “ preservation of favoured 
races,” on which he relied, and not the mere 
obvious elimination of the unfit, and this great 
idea (so imperfectly understood by many of his 
contemporaries and successors) he worked out 
with astonishing power, in the light of the changes 
which man has produced, with the help of his 
own artificial selection. 

It may be that the theory of natural selection, 
as Darwin and Wallace understood it, may some 
day come into its own again; certainly it illumi¬ 
nated, as no other theory has yet done, the great 
subject of adaptation, which to some of us is, and 
remains, the chief interest of biology. But in 
our present total ignorance of variation and doubt 
as to other means of change, we can form no clear 
idea of the material on which selection has had to 
work, and we must let the question rest. 

For the moment, at all events, the Darwinian 
period is past; we can no longer enjoy the com¬ 
fortable assurance, which once satisfied so many 
of us, that the main problem had been solved—all 
is again in the melting-pot. By now, in fact, a 
new generation has grown up that knows not 
Darwin. 

Yet evolution remains—we cannot get away 
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from it, even if we hold it only as an act of faith, 
for there is no alternative, and, after all, the evi¬ 
dence of palaeontology is unshaken, I have 
thought it fair to lay stress on the present state 
of uncertainty in all that concerns the origin of 
species. On another occasion I even ventured 
to speak of the return of 44 pre-Darwinian chaos.” 
But out of this chaos doubtless light will come. 
Last year, during a joint discussion on genetics 
and palaeontology, I specially remember a remark 
by Miss Saunders, our then president, that 
Mendelism is a theory of heredity, not of evolu¬ 
tion—a caution not unneeded, though, as the 
crossing hypothesis shows, the connection between 
the two conceptions may prove to be a very close 
one. 

Genetics is rendering the greatest service to 
biology generally in ensuring that organisms shall 
be thought of as races, not as isolated individuals, 
mere chemical and physical complexes, at the 
mercy of the environment. The whole tendency 
of modern work is to show that in living things 
heredity is supreme. An organism is what it is 
by virtue of the constitution of the germ-plasm 
derived from its parents. Dr. Church says that 
44 the more fundamental reactions, as expressed in 
morphological units of construction, have been 
established as constants beyond any hope of 
change,” This statement is an important one 
for the palaeontologist, for all our attempts to 
trace descent rest on the assumption that, in a 
general sense and as regards certain well-estab¬ 
lished characters, 4 ‘ like breeds like.” 

The question, What do we mean by a 
“ species ” ? is far too difficult a matter to discuss 
now. Whatever we may think of Darwin's theory, 
his “Origin of Species” is at any rate a classic, 
and I believe we cannot do better than continue to 
use the word in the same sense as Darwin used 
it— Le. essentially in the sense of a Linnean 
species. 

That many Linnean species are real units of a 
definite order is generally admitted. Dr. Lotsy 
himself dwells on their distinctness, which depends 
on their usually not inter-crossing, and appears 
to be shown by the fact that among animals 
members of the same species recognise each other 
as such and habitually breed together. Such 
habitual breeding together under natural condi¬ 
tions is perhaps the best test of a species in the 
Linnean sense. 4 4 The units within each Linneon 
(= species) form an inter-crossing community.” 
(Lotsy.) He adds: 44 Consequently it is Nature 
itself which groups the individuals to Linneons.” 
These 44 pairing communities ” have recently been 
re-christened by Dr. Lotsy 44 syngameons,” a 
good name to express this aspect of the old 
44 species.” 

I do not propose in these brief remarks to 
venture on that well-worn subject the inheritance 
of acquired characters— i.e. of such characters as 
are gained during the lifetime of the individual 
by reaction to the environment. There has 
always been a strong cross-current of opinion in 
favour of this belief, especially, in our own time, 
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in the form of 44 unconscious memory,” so ably 
advocated by Samuel Butler and supported by 
Sir Francis Darwin in his presidential address 
to the British Association at Dublin. Professor 
Henslow, as we all know, is a veteran champion 
of the origin of plant structures by self-adapta¬ 
tion to the environment. On the other hand, 
some geneticists roundly deny that any inheritance 
of somatically acquired characters can take place. 
In any case, the evidence, as it seems, is still too 
doubtful and inadequate to warrant any conclu¬ 
sion, so, however fascinating such speculations 
may be, I pass on. 

To bring these introductory remarks to a close, 
we see that while the theory of descent or evolu¬ 
tion is undisputed, we really know nothing certain 
as to the way in which new forms have arisen 
from old. During the reign of Darwinism we 
commonly assumed that this had happened by the 
continual selection of small variations, and we 
are no longer in a position to make any such 
assumption. 

We have been told on high authority that 44 as 
long as we do not know how Primula ob conic a 
produced its abundant new forms it is no time to 
discuss the origin of the Mollusca or of Dicotyle¬ 
dons.” (Bateson.) Yet this is just the kind of 
speculation in which a palaeontologist is apt to 
indulge, and if kept off it he would feel that his 
occupation was gone ! However, so long as we 
mav believe, as already said, that, on the whole, 
like breeds like, that grapes do not spring from 
thorns or figs from thistles, there is perhaps still 
sufficient basis for some attempt to interpret the 
past history of plants in terms of descent. But 
certainly we have learnt greater caution, and we 
must be careful not to go far beyond our facts, 
and, in particular, to avoid elaborate derivations 
of one type of structure from another where the 
supposed transitional forms have but a purely 
subjective existence; w r e have realised the^ diffi¬ 
culty of tracing homologies. We may still be 
allowed to seek affinities, even where we cannot 
trace descent. And though we may. sometimes 
go a little beyond our tether and give rein to 
bolder speculations, there is no harm done so long 
as we know what we are doing, and there may be 
even some good in such flights if our. scientific 
use of the imagination serves to give life to the 
dry bones of bare description. On this subject 
I am somewhat more optimistic than Dr. Lotsy, 
who, abandoning his 44 Stammesgeschichte ” 
point of view, has dismissed all attempts at phylo¬ 
genetic reconstruction as 44 fantastic.” 

There are some questions of the highest interest 
that at present can scarcely be approached in any 
other but a speculative way. Within the last 
year or two new points of view have thus been 
opened out. For example, Dr. Church's able 
essay on 44 Thalassiophyta and the sub-aerial 
transmigration” has brought vividly before us 
the great change from marine to terrestrial life. 
Dr. Church puts the actual conquest of the land 
in the foreground. We watch the land slowly 
rising toward the surface of the primeval ocean, 
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the rooted sea-weeds succeeding the free- 
swimming; plankton, and then the continents 
•slowly emerging- and the drama of the trans¬ 
migration, as the plants of the rock-pools and 
•shallows fit themselves step by step for sub-aerial 
life when the dry land appears. It is a striking 
picture that is thus displayed to our view— 
whether in ail respects a faithful one is another 
question; we must not expect impossibilities. 
The doubts which have been raised relate first to 
the assumed world-wide ocean, which seems not 
to be generally accepted by geologists. If con¬ 
tinental ridges existed from the first (i.e. from 
the original condensation of watery vapour to 
form seas), the colonisation of the land may have 
followed other lines and have happened repeatedly. 
Perhaps, after all, that would not greatly affect the 
botanical aspects of the transmigration. 

Dr. Church believes that the chief morphologi¬ 
cal characters of the land flora were first out¬ 
lined in the sea; that such characters were not 
newly assumed after transmigration, but that they 
merely represent an adaptation to sub-aerial con¬ 
ditions of a differentiation already attained at the 
phase of marine phytobenthon (rooted sea-weeds). 
At the same time it is not suggested that any 
existing class of sea-weeds can be taken as repre¬ 
senting the ancestry of the land flora; the trans¬ 
migrant races are, as Algse, extinct—they may 
have been Green Algae of a high grade of organ¬ 
isation, on a level now perhaps most nearly repre¬ 
sented by the highest of the Brown Sea-weeds. 

Thus the transmigrants, which were destined 
to become the parents of the land flora, are pic¬ 
tured as already highly organised and well dif¬ 
ferentiated plants, which only needed to provide 
themselves with absorptive instead of merely 
anchoring roots, and with a water-conducting 
system (xylem and stomata) in order to fit them¬ 
selves for sub-aerial life, while, on the reproduc¬ 
tive side, the great change remaining to be accom¬ 
plished was the adaptation of the spores to trans¬ 
port by air instead of by water. 

Some botanists find a difficulty in accepting the 
suggestion that plants already elaborately fitted 
out for a marine life could have survived the 
transition, however gradual, to a totally different 
environment. Such thinkers prefer to believe that 
lower forms may have been more adaptable, and 
that morphological differentiation had, in a great 
-degree,,, to start afresh when the land was first 
invaded. My own sympathies, I may say, are 
here with'Dr. Church, for I have long inclined to 
the belief that the vascular plants were, in all 
probability,, derived from the higher Thallo- 
phytes. The view of the late Prof. Lignier, 
now so widely accepted, that the leaf, at least in 
the megaphyllous or fern-like vascular plants, was 
derived from specialised, branch-systems of a 
th,alius, assumes, at any rate, that the immediate 
• ancestors possessed a well-developed thallus, such 
;:"rjas; ; iS ; now known only'among the higher Algse. 

I: The question now arises, how far have we any 
;y,*yfde0Ce' from the rocks which may bear on the 
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transmigration and on the nature of the early 
land flora? Quite recent discoveries, especially 
those from the famous Rhynie Chert-bed, have 
shown that in Early Devonian times certain 
remarkably simple land-plants existed, which in 
general configuration were no more advanced than 
some very ordinary sea-weeds of the present day. 
At the same time these plants were obviously 
fitted for terrestrial fife, as shown by the presence 
of a ^water-conducting tissue and stomata, and by 
the manifestly air-borne spores. These simplest 
land-plants are the Rfiyniacese (^.hynia and 
Hornea), while, the third genus, Asteroxylon, was 
more advanced and further removed from any 
possible transmigrant type. 

Dr. Arber was so impressed by the primitive 
character of Rhynia (the only one of these genera 
then known) that he boldly called it a Thallophyte, 
while recognising, in respect of anatomical struc¬ 
ture, an intermediate position on the way to 
Pteridophyta. This is not really very different 
from the view taken by the investigators them¬ 
selves, though they call the plants Pteridophytes, 
which they certainly are if we go by internal 
structure rather than external morphology. But 
if, as Kidston and Lang suggest, the Rhyniacese 
“ find their place near the beginning of a current 
of change from an Alga-like type of plant to the 
type of the simpler vascular Cryptogams,” they 
must have been very primitive indeed, and might 
even be regarded as fairly representing the true 
transmigrants which had not long taken to the 
land. 

It is true that the Middle Devonian is much too 
late a period for the original transmigration (I 
believe there is some evidence for land-animals in 
the Lower Silurian), but one may argue that some 
of the transmigrant forms may have survived as 
late as the Devonian, just as the Selaginella type 
seems to have gone on with little change from 
the ^carboniferous to the present time. There 
must have been many such survivals of earlier 
‘ forms in the Devonian period, if Arber was right 
in regarding all the characteristic plants of the 
Psilophyton flora as “ much more probably 
Thallophyta than Pteridophyta.” There is, in 
fact,, no doubt that the earlier Devonian flora is 
turning out to have been on the whole more 
peculiar and more unlike the higher plants than 
we realised a few years ago. The Early Devonian 
plants cannot usually be referred to any of the 
recognised groups of Pteridophytes, and this is 
not owing to our imperfect knowledge, for it is 
just in those cases where the plants are most 
thoroughly known that their unique systematic 
position is most manifest. Arber called all the 
plants in question Procormophyta ”—ran appro¬ 
priate name. As Kidston and Lang point out in 
their later work, the three groups—-Pteridophyta, 
Bryophyta, and Algae—are brought nearer 
together by the Rhynie fossils. , 

Yet there is evidence that about the same period 
stems with the highly organised structure of 
1 Gymnospermous trees already existed. I refer to 
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remains of which Palaeopitys Mitteri, from the 
Middle Old Red Sandstone of Cromarty, is the 
type. We need much further investigation of 
these higher forms of Early Devonian vegetation, 
but we know enough to impose caution on our 
speculations. 

The Rhyniaceae, at all events, were leafless and 
rootless plants. In one species of Rhynia and in 
Hornea the aerial stems are entirely without any 
appendages, while in the other Rhynia there are 
hemispherical swellings, which have been identi¬ 
fied by Arber with certain states of the spines in 
Psllophyton. The emergences of R. Gwynne- 
Vaughani have been interpreted as nascent leaves, 
but more recent observations, showing their late 
histological origin, have rendered this hypothesis 
very doubtful. 

In Asteroxylon, a higher plant altogether, the 
stem is clothed with quite distinct leaves, though 
they are somewhat rudimentary as regards their 
vascular supply. Have we, in these plants, and 
others of contemporary date, the first origin of 
the leaf from a mere non-vascular emergence, or 
had reduction already begun, so that in 
Rhyniaceae, for example, the leaves were in the 
act of disappearance? In the former case we 
should be assisting at the birth of Lignier } s 
phyHolds, the microphylls of the Lycopod series. 

Rut the opposite view may also be tenable. 
We have already seen that these plants have been 
referred both to the Pteridophytes and the Thallo- 
phytes; they also show signs of Rryophytic 
affinities, and I understand that it has even been 
proposed to include them in the Bryophyta, in 
which case every possible view will be repre¬ 
sented. The Sphagnum-like structure of the 
columellate sporangium or sporogonium of 
Homea and Sporogonites may justify the Bryo- 
phytic attribution, and it is then, of course, easy 
to extend it to Rhynia. If we were to adopt this 
opinion we should probably have to regard these 
simple Devonian plants as representing stages in 
the reduction of the sporophyte to a sporo¬ 
gonium, the leaves being already nearly or quite 
lost, while the branched thallus was still much in 
excess of the simple seta of the modern Moss or 
Hepatic. Naturally we know nothing of the 
gametophyte, so that the material for compari¬ 
son is limited. Kidston and Lang, however, have 
recently pointed out that the presence of spore- 
tetrads clearly indicates the existence of a 
gametophyte. 

I make no attempt to decide between these 
views. There can be no reasonable doubt that 
the Psilophytales generally represent an earlier 
phase of cormophytic life than any of the groups 
previously recognised. But we must not assume 
that all their characters were primitive. It has 
been pointed out that the Rhyniaceae were peat 
plants, and that the peat flora is apt to be peculiar. 
Under such conditions it is not improbable that 
a certain amount of reduction may have already 
been undergone, though this is not the view taken 
by the investigators. 
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The recent work on the Early Devonian flora 
has wide bearings. It has long been noticed that 
among the fossils of that period no typical fern- 
fronds are found. Those remains which are most 
suggestive of fern-like habit consist merely of 
a naked, branched rachis. It used to be assumed 
that the absence of a lamina might be explained 
by bad preservation. But, as Prof. Halle 
points out, the chief reason for condemning the 
preservation as bad was the fact that a lamina was 
absent I 

The evidence really seems to indicate that the 
so-called fronds of that age did not possess a 
leaf-blade. As Prof. Halle says: <s In the 
Lower Devonian, finally, we find frond-like struc¬ 
tures bearing sporangia, but no fronds with 
developed laminae. One can hardly escape the 
conclusion that the 4 modified ! fertile fronds may 
represent the primitive state in this case and that 
the flattened pinnules are a later development, 
as suggested by Prof. Lignier.V These naked 
fronds may, in fact, be regarded as the 
little-differentiated branches of a thallus. 

The evidence, as at present understood, seems 
to suggest that, in the earlier Devonian flora, 
ferns, properly so called, may not yet have been 
in existence. The predecessors of the ferns were 
there, no doubt, but not, so far as we know, the 
ferns themselves. Yet it seems that highly 
organised stems of a gymnospermous type were 
already present at about the same period. Thus 
the evidence from the older Devonian flora, so 
far as it goes, materially supports the opinion that 
the seed plants cannot have arisen from ferns, 
for the line of the Spermophyta seems to have 
been already distinct at a time when true ferns 
had not yet appeared. 

The idea, which I once advocated, that the 
Gymnosperms were derived, through the Pterido- 
sperms, from the ferns must, I think, be given up, 
on grounds which were stated two years ago at 
the Bournemouth meeting of the Association. It is 
safer to regard the Pteridosperms, and therefore 
the seed plants generally, as a distinct stock, prob¬ 
ably as ancient as any of the recognised phyla of 
vascular Cryptogams, and derived from some 
unknown and older source. At the same time the 
striking parallelism between the Pteridosperms 
and the true ferns must be recognised. These 
views are essentially in agreement with those pre¬ 
viously expressed by my friend Dr. Kidston. 

The significance of the Pteridosperms has per¬ 
haps been somewhat misunderstood. It now 
seems that they do not, as some of us once 
imagined, indicate the descent of the seed plants 
from ferns, but rather show that the seed plants 
passed through a fern-like phase; they ran a 
parallel course with the true cryptogamic ferns, 
and, like them, sprang from some quite early 
race of land plants, such as Rhynie has revealed 
to us. But the phylum was never any more fern¬ 
like than the Pteridosperms themselves. 

On our hypothesis, the Upper Palaeozoic phyla, 
with which we have to reckon, are the Pterido- 
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sperms (representing- the early phase of the seed 
plants), the ferns, the Sphenophylls, the Equi- 
setales, and the Lycopods. These five lines were 
probably all well differentiated in the Upper 
Devonian flora. 

When we get back to the Middle and Lower 
Devonian the case is completely altered. Not one 
of the five phyla is here clearly represented, unless 
it be the Spermophyta; for these we have the 
evidence of apparently gymnosperm-like stems. 
Thus the field is left absolutely open to specula¬ 
tion. We may imagine either that the various 
phyla converged in some early vascular stock 
(illustrated by the Psilophytales), or that they ran 
back in parallel lines to independent origins among 
the transmigrant Algae and, perhaps further still, 
to separate races of purely marine plants. Both 
views are represented in the publications of recent 
authors. 

Dr. Arber, in his “ Devonian Floras/’ main¬ 
tained the early existence of three distinct lines 
of descent: the Sphenopsida, Pteropsida, and 
Lycopsida. Each of the three lines is described 
as descended from thallophytic Algae of a distinct 
type. Thus Arber’s view was decidedly poly- 
phyletic. 

Dr. Church, from quite a different point of view, 
arrives at somewhat similar conclusions, but he 
goes further. He says : “ Speaking generally, it 
appears safer to regard a £ race ’ or ‘ phylum ’ 
as the expression of a group of organisms which 
derived their special attributes from the equip¬ 
ment of a preceding epoch, if not in one still 
further back. Thus all the main lines of what 
is now land flora must have been differentiated in 
the Benthic epoch of the sea (i.e. as algal lines), 
as all algal lines were differentiated in the Plank¬ 
ton phase. The possibility Is not invalidated that 
existing groups of land flora may trace back their 
special line of progression to> the flagellated life of 
the sea, wholly independently of one another 
(Pteridophyta).” 

Thus the idea of independent parallel lines of 
descent is carried to its extreme limit. “ Each 
phylum goes back the whole way, without any 
connection with anything else. 5 ’ Of course, this 
thorough-going polyphyletic conception is in¬ 
volved in the doctrine already mentioned that 
morphological differentiation was attained in the 
sea before the transmigration. 
w 1 have cited Dr. Arber and Dr. Church as 
independent representatives, approaching the 
question from quite different sides, of the poly¬ 
phyletic or parallel-phyla hypothesis. The oppo¬ 
site view, of convergent monophyletic races, 
Is also well 'supported. Prof. Halle, after 
speaking of the possible relation of the Psilo- 
phyton type to Lycopods on one hand and 
ferns on the other, adds ; “ From this point of 
view the whole pteridophytic stock would be 
; " monophyletic, the Lycopsida and the Pteropsida 
being derived^ from 1 a common form already vascu- 
;Tar„ i It would not thus be necessary to assume 
a- 'parallel evolution of a similar vascular system 
1 , albiig two ; different lines.” ’ 1 ' 
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Kidston and Lang, in the light of their Rhynie 
discoveries, regard Halle’s survey- as “a fair 
statement of the present bearing of the imperfectly 
known facts.” They add: “The geological age 
and succession of the Early Devonian plants are 
on the whole, consistent with the origin of the 
various groups of vascular Cryptogams from a 
common source.” We have already referred to 
the bryophytic features, which have been recog¬ 
nised in the Rhyniacese. Kidston and Lang make 
use of these to extend their tentative conclusions 
to the Rryophyta. In concluding their third 
memoir they say: “In Rhynia and Hornea we 
have revealed to us a much simpler type of vascu¬ 
lar Cryptogam than any with which we were 
previously acquainted. This type suggests the 
convergence of Pteridophyta and Bryophyta back¬ 
wards to an algal stock. The knowledge of 
Asteroxylon confirms and enriches our conception 
of a more complex but archaic type of the vascu¬ 
lar Cryptogams, which supports the ideav of the 
divergence of the great classes of Pteridophyta 
from a common type, and links this on to the 
simpler Rhyniaceze. ” The monophyletic view, 
though stated with appropriate caution, could not 
be more clearly expressed 

It is evidently impossible to decide between, the 
two theories in the present state of our know¬ 
ledge ; we are now only beginning to acquire 
some conception of the vegetation of Early 
Devonian times. The discovery, however, of the 
existence at that period of an unexpectedly simple 
race of vascular plants to some extent favours a 
monophyletic interpretation. To'some minds, too, 
the important points in which all existing Pteri¬ 
dophyta, however diverse, agree will still suggest 
a common origin not too remote. Among such 
common characters may be mentioned the alterna¬ 
tion of generations with the sporophyte predomi¬ 
nant ; the development both of the spores and the 
sexual organs; and the histology, especially of the 
vascular system and the stomata/ The com¬ 
munity of reproductive phenomena is explained 
by Dr. Church on the principle that reproductive 
phases are inevitable and are therefore the same 
in all phyla. , A like explanation may to a certain 
extent be applicable to somatic features, some of ; 
which may be the necessary consequences of the 
sub-aerial transmigration. Thus a polyphyletic: 
hypothesis may no doubt be justified, but it 
urgently needs to be supported by further evidence 
of the actual existence of separate stocks 
among the earliest available records of a land 
flora. 

The study of fossil botany has led to results of 
the utmost importance in -widening our view of; 
the vegetable kingdom and helping to complete 
the natural system, to use Solms-Laubach’s old' 
phrase once more. One need mention only the 
Mesozoic Cycadophytes, the Cordaitales, the 
Pteridosperms, the Palaeozoic Lycopods and 
Equl set ales, the Sphenophylls, and now, most 
striking of all, the Psilophy tales, to recall how, 
j muc h has been gained. We have Indeed a wealth 
accumulated facts, but from the point of view 
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of the theory of descent they raise more ques- of observation, but recent discoveries have 
lions than they solve. In this address I have brought us face to face with the great questions 
briefly touched on some of the most general and of descent among plants. However imperfect our 
most speculative problems in the hope of giving ! data may be, both as regards the method and the 
an opening for discussion. It might have been j course of evolution, the problems suggested, 
more profitable to deal in detail with definite facts j nevertheless, make urgent claims on our attention. 


The Shackleton-Rowett Oceanographic and Antarctic Expedition. 

Bv Dr. Hugh Robert Mill. 


T HE Shackleton-Rowett expedition, the pre¬ 
liminary . plans of which were outlined in 
Nature for July 7, p. 602, left St. Katherine's 
Dock in the Quest on Saturday, September 17, 
remained at Sheerness for a few days to complete 
the fitting of the wireless telegraphy apparatus, 
and sailed from Plymouth on Saturday last, 
September 24, at 5 p.m. ’ 

. So much publicity has been given to the plans 
and prospects of this expedition, and such stress 
laid by headlines and large type on the minor 
Incidents of preparation and departure, that one 
reader might be excused if he viewed it all as 
what, for lack of a more ancient and decorous 
term, he might be tempted to call a mere stunt; 
while another of a more generous disposition could 
scarcely be blamed for looking on it as a great 
oceanographical expedition. As a matter of fact, 

It is designed to be neither the one nor the other. 
The Quest is a very small vessel, and she has 
started on a very big voyage, full of dangers and 
risks that it is probable no committee of geo¬ 
graphical or nautical experts would recommend 
any selected leader to undertake; but no- such 
committee was created or consulted, and Sir 
Ernest Shackleton bears on his own broad 
shoulders all the responsibility for the plan of 
the expedition, the choice of his comrades, and 
the fight with the very real difficulties of a great 
and romantic adventure. Even if no scientific 
results were aimed at, this revival of the old spirit 
of maritime knight-errantry which has invigorated 
our sea-history since Elizabethan days is a thing 
to be proud of and grateful for in an age of dis¬ 
illusion, low Ideals, and love of ease. The 
members of the expedition include the most ex¬ 
perienced polar explorers and men who have been 
trained in the almost incredible hardships of mine¬ 
sweepers, submarines, and “Q "-ships. 

Sir Ernest Shackleton has, however, a very 
clear and useful programme of scientific work, in 
which he sought the advice and secured the help 
of many authorities, including the Admiralty and 
the Air Ministry. He has not tried to make the j 
Quest's voyage a second Challenger expedition, j 
or in any way to anticipate the renewal of the j 
large-scale oceanographical research ably sketched 
out by Prof. Herdman and wisely postponed to 
a more convenient, and, we trust, not very far 
distant, season. The Quest Is fitted with the 
latest machines for deep-sea soundings, and If her 
voyage is completed along the route projected 
the results should be of great importance, espe- 
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dally in the Enderby quadrant of the Antarctic. 
Some may be inclined to doubt the possibility of 
taking exact soundings from so small a vessel in 
! high seas, but in the early days of telegraph-cable 
| surveying with the crudest appliances excellent 
| results w r ere obtained, in depths far more than a 
! thousand fathoms, from sailing vessels smaller 
| than the Quest No surveying ship probably has 
I been better equipped for fixing accurate positions, 
as it should be possible to rate the chronometers by 
wireless time-signals during the greater part of 
the cruise. Deep-sea temperature observations 
and the collection of water-samples to be preserved 
for examination on shore should also be possible. 
The size of the ship makes it hopeless to attempt 
deep-sea dredging or trawling, but shallow-water 
dredging will no doubt be carried out when occa¬ 
sion offers, and the collection of plankton will be 
greatly facilitated by the low freeboard and * com¬ 
paratively slow speed of the ship. 

Much interest attaches to the meteorological 
work to be done on board, and especially to the 
upper-air investigations for which provision has 
been made by the Meteorological Office. The 
small seaplane carried by the Quest will be very 
useful In piloting the vessel in ice and in the 
search for doubtful islands if It can be put to¬ 
gether successfully and transferred safely from 
the ship to the sea and back again; but this part 
of the equipment must be viewed as an experi¬ 
ment the success of which is not to be acclaimed 
until it has been proved. Magnetic observations 
will, it is hoped, be made a special feature of 
the scientific work, and for the first time, we 
believe, a gyroscopic compass will be carried into 
high latitudes, where its indications should be of 
extreme value, as the track should .carry the 
Quest* across the region of maximum change of 
variation where the magnetic needle is of least 
value. Opportunities will doubtless occur for 
magnetic work on Ice-floes and perhaps also 
on islands if local attraction is not too 
strong. 

The personnel of the Expedition was announced 
as follows :— 

Sir Ernest Shackleton,- leader and captain; 
Commander Frank Wild, second-in-command; 
Commander Frank Worsley, hydrographer and 
sailing-master; Lieut-Commander D. G. Jeffrey, 
navigator; Major A. H. Macklln, surgeon; Capt 
L. D. A. Hussey, meteorologist; Li6ut A. J. 
Kerr? chief engineer; Major R. Carr, airman; 
Capt. G. V. Douglas, geologist; Capt. G. 
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Wilkins, naturalist; Mr* ]. C. Bee-Mason, photo¬ 
grapher and kinematographer; Mr. G. Smith, 
second engineer; Mr. J. Dell, electrician; Mr. 
Harold Watts, wireless operator; D. Ericson, 
gunner; C. J. Green, cook; Boy Scouts N. E. 
Mooney and J. W. Marr. The members of the 
scientific staff enumerated above will also work 


the ship, and on leaving Plymouth two additional 
members were shipped for the first part of the 
voyage in the persons of Mr. Gerald Lysaght and 
Mr. McLeod. Of the complete ship’s company 
of twenty all told, no fewer than five accompanied 
Sir Ernest Shackleton on his Antarctic expedition 
in the Endurance in 1914. 


Obituary. 


Dr. Walter George Ridewood. 

D r. WALTER G. RIDEWOOD, whose sudden 
death occurred on September 19, was born 
in London on February 1, 1867. He was educated 
at Enfield Grammar School, of which his father, 
Mr. W. S. Ridewood, was headmaster for many 
years. He was at the Royal College of Science 
from 1883 to 1887, becoming an associate and 
taking first classes in both biology and geology. 
In 1888 he took his B.Sc. degree in the University 
of London, with first-class honours in zoology, 
and in 1897 he became D.Sc. In the meantime, 
in May, 1888, he had been appointed assistant 
to the director at the British Museum (Natural 
History), where he was employed in making the 
wonderful series of anatomical preparations ex¬ 
hibited in the Central Hall of that institution. In 
this kind of work Dr. Ridewood was without rival, 
his extraordinary manual skill and technical know¬ 
ledge being supplemented by a thorough grasp 
of the principles of morphology and a close 
acquaintance with its literature. He also organ¬ 
ised and prepared several special exhibitions, 
among the 'most important being the Darwin 
Centenary Exhibition and the series of prepara¬ 
tions illustrating the different modes of flight in 
the animal kingdom. This series Is still on ex¬ 
hibition, and is an excellent example of his work. 
For these and other exhibitions he prepared valu¬ 
able illustrated guide-books. He severed his con¬ 
nection with the British Museum in 1917, after 
twenty-nine years’ service, his resignation being 
greatly regretted by his colleagues. 

In addition to, and for the most part relating 
to, his work in the museum Dr. Ridewood pub¬ 
lished a long series of valuable memoirs, mostly 
dealing with the comparative anatomy of the 
Vertebrata. Only some of the more important of 
these can be referred to: “On the Cranial Osteo¬ 
logy of the Teleostei” (five papers in the Proc. 
Z00L Soc., 1904, and in the Journ. Linn. Soc., 
vol. 29: 1 these were Intended to be used in a 
general work on the osteology of fishes, never 
published); “ On the Air-bladder and Ear In the 
British Clupeoid ; Fishes ” (Journ. of Anatomy, 


vol. 26); “ On the Structure and Development of 
the Hytfbranchial Skeleton and Larynx in Xeno- 
pus and Pipa ” (Journ. Linn. Soc., vol. 26: this 
was his thesis for the D.Sc. degree). He also 
wrote on a new species of Cephalodiscus from the 
Cape Seas, and on the Pterobranchia of the Ant¬ 
arctic ( Discovery, Scotia , Australasian, and 
Terra Nova Expeditions). His chief paper re¬ 
lating to the Invertebrata is the “Monograph on 
the Gills of the Lamellibranchia ” (Phil. Trans., 
1903); this he illustrated by a series of models 
in the British Museum. His last published work 
is an important memoir, “ On the Calcification of 
the Vertebral Centra in the Sharks and Rays” 
(Phil. Trans., 1921). In this he was able to show 
that Hasse in his great work on the same subject 
had “overestimated the importance of the disposi¬ 
tion of the calcified masses and laminae in the 
centrum as a taxonomic feature.” Another 
completed paper on the development of the 
skull in the whalebone whales remains to be 
published. 

Dr. Ridewood was a man of a singularly quiet 
and retiring disposition, which perhaps in some 
cases led to his real character being misunderstood. 
Actually his reticence was a mask covering a 
genuine kindliness which often showed itself in 
the great amount of trouble he would take to help 
anyone who asked for his advice and assistance. 
During the war he drove a Red Cross ambulance 
in France for nearly two years. 

Apart from zoology, Dr. Ridewood’s chief in¬ 
terest was in music. He was an extremely good 
performer on the flute, and for many years was 
a member of various amateur orchestras, espe¬ 
cially of the Strolling Players. He made a 
thoroughly scientific study of his favourite instru¬ 
ment, but does not seem to have published any¬ 
thing on the subject. J 

He was for twenty-three years lecturer on bior 
logy in the Medical School of St. Mary’s Hos¬ 
pital, London, and was reader in zoology in the! 
University of London. He was also a life member 
of the Linnean, Geological, Zoological, and 
Malacological Societies. C. W. A. 


Notes. 


We le-am from the Times that Sir Thomas Holland, 
who recently resigned his post as Minister of Indus¬ 
tries in the Governor-General of India’s Council as a 
protest against the suspension of prosecution in con¬ 
nection with alleged corrupt practices in ■ the supply 
of 'munitions, left Simla on Friday last for England. 
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The whole facts of the case are not before us, but so 
far as we can make them out Sir Thomas Holland i 
has been sacrificed to political expediency. In a': 
recent speech the Viceroy, Lord Reading, suggested; 
that the trouble would not have arisen had the post 
of Minister of Industries been filled by a lawyer 
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instead of a man of science, and we may put our own 
interpretation upon this view. Sir Thomas Holland 
appears, however, to have consulted two members of 
the Viceroy’s Council, one of whom was probably the 
legal member, before censuring the official and firms 
involved in the Calcutta munitions case, and the 
gravity of his offence was that he did not consult the 
Viceroy himself. But surely it is the duty of th'e 
legal member of the Council to advise his non-legal 
colleagues, and if Sir Thomas Holland had his ap¬ 
proval that ought to have been sufficient. If nothing 
can be done in India without consulting the Viceroy 
personally, administration will be slower than ever. 
The truth seems to be that Sir Thomas Holland made 
many enemies by his attacks on profiteers, and their 
hostility, with that which lawyer administrators often 
display towards scientific men who enter what they 
consider to be their own special preserves, has resulted 
In the removal of one who was to them a troublesome 
Minister. Whatever may be said in favour of the 
strictly legal view of the case, common sense is on the 
side of Sir Thomas Holland, who may be assured that 
his action will be supported by scientific workers every¬ 
where. The claim that a Minister of Industries 
should necessarily be a lawyer is one against which 
we must enter the strongest protest both on account 
of science and of efficiency. We trust that when Par¬ 
liament meets the whole question will be raised in 
the interests of probity 1, and justice. 

The announcement in the Times of September 24 
of the successful synchronisation of speech and action 
in kinematographv by means of photographic films 
bearing suitable sound records is the natural outcome 
of the work expended on this problem in numerous 
different countries. Sweden, through MM. Bergland 
and Frestadius, has apparently been fortunate enough 
to reach success first. It is indeed surprising that 
the achievement has been so long delayed. Speaking- 
films, apart from synchronisation, have been in exist¬ 
ence for a long time, having been first made by Ernst 
Riihmer about 1900, and called by him the “ photo¬ 
graph ophone.” Ruhmer made his films by photo¬ 
graphing upon them the fluctuating light proceeding 
from a “speaking arc,” and the reproduction was 
effected by making use of the well-known property of 
selenium of controlling a telephonic current when 
actuated by variable illumination. More recently 
(Proc. Phys. Sac., vol. 32, p. 78) Prof. A. O. Rankine 
has made speaking-films by a different method, In 
which the voice imposes fluctuations of intensity on 
a beam of light issuing from a constant source, the 
reproduction from the film record again being by means 
of selenium. The whole problem is closely related to 
telephony by light, of which a description was given 
In Nature of February 5, 1920 (vol. 104, p. 604). In 
photo-telephony the speech is transmitted by light and 
reproduced immediately; in speaking-films a photo¬ 
graphic record is made for future reproduction. The 
Times article does not make quite clear by what 
process M. Bergland makes the sound-film, but it 
probably does not differ fundamentally from those 
previously used. The novelty of M. Bergland’s work 
appears to be the successful realisation of synchronism 
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between the picture-bearing and the sound-record¬ 
bearing films. This has been done by the obvious 
method of running the two films on the same shaft, 
both during the taking of the double record of action 
and speech and during reproduction. In addition, 
sufficient valve amplification to actuate a loud-speaking 
telephone has been successfully applied to the selenium- 
controlled currents. 

■ A public meeting was held In Edinburgh on Septem¬ 
ber 13 last under the auspices of the National Union of 
Scientific Workers, when Prof. H. Levy delivered an 
address entitled “The Function of the Scientist in 
Organised Research.” Prof. Levy laid stress on the 
fact that by research new fields of inquiry were being 
opened up and new crafts being created. The status of 
the work itself, as well as that of the worker, must 
therefore receive consideration. Any tendency to make 
research a commercial undertaking was deprecated as 
liable to stifle investigations of fundamental import¬ 
ance, though possibly of an abstract nature. For the 
direction of research it was suggested that the best 
administrators would be men of scientific attainments 
who understood the conditions best adapted for good 
work; men of science must therefore be trained in 
administration. On the other hand, the idea of train¬ 
ing the administrator in research was regarded as out 
of the question, the two faculties being, when ap¬ 
proached in this order, diametrically opposed. As 
regards the status of the research worker, It was main¬ 
tained that such security of tenure must be granted as 
would admit of unfettered criticism, and that the re¬ 
muneration attached to appointments of a scientific 
nature, whether administrative or practical, should 
correspond with that attached to posts of a similar 
grade In other branches of Government service. The 
co-operation of men of science of all kinds was neces¬ 
sary in order to promote the Interests of research. 

Dispatches from Col. Howard Bury to the Times 
describe the further efforts of the Mount Everest 
Expedition to find a practicable route to the summit 
of the mountain. Unfavourable weather at the 
end of August having interfered with mountain 
climbing, Col. Howard Bury and Mr. Wollaston ex¬ 
plored the lower valley of the Kamachu from the 
expedition’s base at Kharta. They crossed the Sam- 
junla at 15,000 ft. and the Chogla at 16,100 ft., 
reaching a remarkable lake called Ruddamlamtso, 
which is regarded as holy and is the destination of 
annual pilgrimages. Two thousand feet above the 
lake is the village of Sakideng, once a place of con¬ 
siderable size, but now practically deserted since a 
pestilence wiped out the inhabitants. From Sakideng 
Col. Bury descended the Kama and Kamachu valleys, 
which were found to be densely forested. The Arun 
Valley was reached at about 7500 ft. The village of 
Lungdoe, some 4000 ft. above the river, was found 
to lie in a region of great fertility and luxuriant crops 
of millet, cucumbers, and pumpkins. 

Later news from CoL Howard Bury, published In 
the Times, is to the effect that the approach to Mount 
Everest up the Kamachu or Shinchu Valley, indicated 



NATURE 


[September 29, 1921 


162 


by the local inhabitants, proved to be useless. No 
possible way was discovered of ascending the cliffs 
surrounding the Kamgshung glacier. Attention was 
then turned to the upper valley of the Kharta, about 
which nothing could be learnt from the inhabitants. 
Ascending the glacier at the head of the valley the 
explorers ascended gentle slopes through deep' snow 
to a col at 23,000 ft., from which it appeared possible 
to reach the northern ridge of Mount Everest. Soft 
snow and warm weather prevented any further ad¬ 
vance, so that efforts were concentrated on preparing 
a base as high as possible. With this end in view 
a camp was established about eighteen miles up the 
Kharta Valley at about 17,500 ft., a second camp at 
about 20,000 ft., and a third camp at the 23,000-ft. 
col. It is possible a fourth camp was to be* made 
between 23,000-24,000 ft. on the slopes of Mount 
Everest itself. Messrs. Mallory and Bullock left 
Kharta on August 31 for the advanced camp to await 
suitable weather conditions. Mr. Raeburn has re¬ 
joined the expedition. 

The Quest , with the Shackleton-Rowett Expedition 
on board, was given an enthusiastic send-off on leav¬ 
ing Plymouth for the south on September 24. The 
first stage of the journey is to the Salvage Island, a 
small group of rocky Islets occasionally visited by 
Portuguese fishermen, but otherwise uninhabited, 
lying 160 miles south of Madeira and 85 miles from 
Teneriffe. From there the Quest will sail via St. 
Paul’s Rocks, South Trinidad, Tristan da Cunha, and 
Gough Island to Cape Town, where she is due about 
December 1. Sir Ernest Shackleton announces that 
the expedition is fully equipped for deep-sea research 
and meteorological work, and will pay particular 
attention to magnetic observations. In wireless equip¬ 
ment the ship has two transmitting sets, one with a 
night range of 2000 miles, a receiving set fixed on 
board, two shore sets which can if necessary be used 
in her lifeboats, and a small set for the seaplane. A 
slight change In plans is announced; after returning 
from the Weddell Sea via South Georgia and Bouvet 
Island the Quest will visit Cape Town a second time 
before leaving for the Marion and Heard Islands and 
the Pacific. 

The number of ordinary scientific meetings of the 
Chemical Society to be held during the coming year 
has been increased with the object of affording greater 
facilities for papers to be read before the society. 
The first meeting will be held at Burlington House on 
Thursday, October 6, at 8 p.m. Following the custom 
of the last few years, the council has again arranged 
for the delivery during the session of three special 
lectures which, by the courtesy of the council of the 
Institution of Mechanical 'Engineers, will be held in 
the lecture-hall of that institution (Storey’s Gate, 
S.W.i). The 1 , first* entitled ££ The Genesis of Ores,” 

. wiU be delivered by Prof. J. W. Gregory on Thursday, 
pecembet- 8, at 8 p.m. On February" 9th,' 1922, Sir 
'/Ernest Rutherford 1 will "lecture on ‘‘Artificial Dis¬ 
integration of Elements”; while the last lecture, by 
' H.,Dale, entitled'“Chemical and Physiological 

' Properties,” will be held on June 8, ,1922. ■ 
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The Scientific and Technical Group (of members) 
of the Royal Photographic Society has just issued the 
third quarterly number of “Photographic Abstracts.” 
It contains nearly 300 classified abstracts of pub¬ 
lications concerning photography from practical and 
theoretical points of view, besides descriptions of the 
published results of those whose pleasure or duty it 
is to investigate the innumerable scientific problems 
connected with photography and its applications to 
the various branches of science and industry. There 
is also a classified list of about ninety recently 
issued patents, which deal chiefly with details of 
mechanism, given in title only, with full information 
as to the country of, origin, the date and the official 
number, and finally an index of authors’ names. 
Practically speaking, the journal is a descriptive index 
of the progress of photography in all its various 
aspects and applications, and it should meet with a 
wide appreciation, not only by photographers, but also 
by students, scientific investigators, photographic 
manufacturers, and those engaged in any industry in 
which photography is utilised. Those who conduct 
the journal merit hearty congratulations that they 
have in the third number brought it to such a pitch 
of perfection. 

The Department of Scientific and Industrial Re¬ 
search announces that the MS. copy of the “ Biblio¬ 
graphy of Lubricants ” compiled by the Lubricants 
and Lubrication Inquiry Committee, referred to in the 
Report of the Committee of the Privy Council for 
1919-20 (Cmd. 905), has been placed in the library of 
the Department at 16-18 Old Queen Street, West¬ 
minster, S.W.i, and is available for reference. Owing 
to the expense which would be involved, it is not 
possible to print this bibliography as originally in¬ 
tended. The bibliography contains in a classified form- 
references to every paper on lubricants and lubrica¬ 
tion which was considered by the Committee as being 
of definite importance. It is divided into two main 
parts, the papers being classified according to authors 
and subjects. The references themselves are divided 
into two sections, one dealing with the chemical, the 
other with the engineering and physical aspects of the 
subject. 

Free public lectures are to be delivered at the Horni- 
man Museum, Forest Hill, S.E., each at 3.30 o’clock, 
as follow:—On October 8, “The Life and Habits of 
Mason Bees,” F. Balfour-Browne; on October 15, 
“The Egyptian Pyramids,” Miss M. A. Murray; on 
October 22, “Dredging for Marine Animals,” H. N. 
Milligan; on October 29, “The Folk-lore of Sea¬ 
faring Men,” E. Lovett; on November 5, “A 
Naturalist on the African Lakes,” Dr. W. A. Cun- 
nington; on November 12, “ Insect Collecting and its 
Value,” F. Balfour-Browne; on November 19, “The 
Dawn of History in Egypt,” Miss M. A. Murray; on 
November 26, “The Natural History of Dogs,” H. N. 
Milligan; on December 3, “ Exploring on Lake 
Mceris (Lower Egypt),” Dr. W. A. Cunnington; and 
on December 10, “ Folk-lore Records from Italy, 
France, and Belgium,” E. Lovett. 

The annual meeting of the American Metric Asso¬ 
ciation will be held at Toronto on December 29 next. 
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The objects of the meeting are to bring together public 
officials, engineers, business men, and others who are 
interested in securing for the United States and 
Canada the benefits of the general use of the metric 
system and to utilise the information thus gained in 
guiding the metric movement. So far as possible the 
papers to be presented will outline the steps which 
would be necessary to make the suggested change in 
Industry and the law. The Britten-Ladd Metric Bill now 
before the United States Congress will be among the 
subjects discussed. Suggestions and queries should 
be sent to the American Metric Association, 156 Fifth 
Avenue, New York City. 

The following committee has been appointed by the 
Medical Research Council, In consultation with the 
Ministry of Health, for the investigation of the causes 
of dental decay :—Prof. W. D. Halliburton (chair¬ 
man), Mr. N, G. Bennett, Mr. L. Colebrook, Dr. 
J, M. Hamill, Sir Arthur Keith, Mrs. E. Mellanbv, 
Mr. J. H. Mummery, and Mr. C. J. Thomas. , Dr. 
J. M. Hamill Is the secretary of the committee. 

A conversazione of the Royal Microscopical Society 
will be held at the Mortimer Halls, Mortimer Street, 
London, W.i, on Wednesday, October 5, from 7.30 
to 10.30 p.m. 

The Harveian oration of the Royal College of 
Physicians of London is to be delivered at 4 o’clock 
on Tuesday, October 18, by Dr. H. Spencer. 

, One modern school of anthropologists explains the 
origin of civilisation as starting from Egypt. It is 
therefore important to investigate how far this dis¬ 
semination of culture can be recognised In Africa 
itself. At the Edinburgh meeting of the British Asso¬ 
ciation the question was considered in a paper on 
“Egyptian Influence on African Death Rites,” by 
Mr. T. F. Mcl 1 wraith. He found, particularly on 
the Guinea coast and in the Congo Valley, cases of 
desiccation of the corpse, delayed interment without 
the use of preservatives, burial in coffins decorated 
with anthropomorphic figures, and statues intended 
to house the soul or to serve as effigies on the grave. 
The fact remains that these analogies to Egyptian 
culture are found in West and Central Africa, not in 
the nearer regions of the east and south. This, he 
suggested, could be explained by seafarers from Egypt 
founding a centre on the Congo coast, whence 
elements of Egyptian civilisation penetrated inland 
or by overland influences, which had been wiped out 
by later intrusions of pastoral peoples. 

In connection with Mr. A. E. Harris’s letter on 
Ccratium furca (Nature, September 8, p. 42), sug¬ 
gesting that this organism may be moving inland, 
Mr. J. W. Williams, of Bewffilev, Worcester, writes 
to say that he and Mr. H. Weaver have found the 
curious organ-pipe diatom Bacillaria paradoxa f Gmel., 
in abundance in the Staffordshire and Worcestershire 
Canal at Stourport and in WTlden Pool; Mr. Weaver 
has also found the organism in Charlton Pool and 
Hartlebury. Mr. Harris states that for a number of 
years Bacillaria paradoxa has been recognised as a 
constituent of the fresh-water algse of the dykes and 
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drains of the north-east and east of England, 
although its normal habitat is in salt or brackish 
w r ater. That it has been found in districts hitherto 
unexplored is not necessarily proof that It is actually 
advancing inland. 

Some interesting observations on tw T o British 
mammals form the subject of notes in the Irish 
Naturalist for September. Mr. A. W. Stelfox records 
his observations on a curious flight made one evening 
in July by a hairy-armed bat ( Nyctalus Leisleri). The 
bat made an upwrnrd and zigzag flight into the air 
and continued its ascent until out of sight. Mr. C. B. 
Moffat, commenting on this note, states that he has 
witnessed similar ascending zigzag flights on the 
part of the same species of bat on three occasions, 
and is of opinion that the animal, which, by reason of 
its early and short period of flight, must live on day- 
flying insects, hopes by its ascending flight to find 
clearer air and a more abundant supply of Insects. 
In the second note Mr. A. Sheals supplies evidence to 
show that squirrels, contrary to prevailing belief, bring 
forth -their young quite early In the year. Mr. Moffat 
endorses Mr. Sheal’s opinion in a commentative note, 
and remarks that there is reason to believe that the 
young squirrels born about midsummer or later are 
second broods. 

Mr. R. I. Pocock writes on otters in the September 
issue of Conquest, His article Is prefaced by a 
general consideration of amphibious mammals, with 
special reference to those characters acquired 
independently by species, wffiollv unrelated to each 
other, which have adopted the amphibious habit, 
such as the quality of the fur, the strengthen¬ 
ing of the “ wffiiskers ” of the upper lip, and a general 
form of body so built as to offer the least possible 
resistance to water. Dealing specially with otters, the 
author notes their w T orld-wide distribution and uni¬ 
formity in character, due to their habit of entering 
the sea to fish and their ability to travel along the 
waterways of the world. Mr. Pocock throughout the 
article brings out in an interesting manner the corre¬ 
lation of structure with habit. Some otters, like the 
African otter, have given up aquatic life, and, in con¬ 
sequence, the bristles on the upper lip have lost much 
of their stiffness and the w^ebs on the feet are reduced 
In size. The true sea or fur-bearing otter Is of special 
interest in this connection. Compared with fresh¬ 
water otters it has a shorter tail, smaller and more 
delicate fore-paw T s, and very large flipper-like hind- 
paws. This is correlated with a general habit of 
swimming mainly with its hind limbs and the absence 
of any need for rapid movement through the sea on 
account of its independence of swift-swimming fishes 
as food. It feeds mainly on mussels and other shell¬ 
fish, crabs, and sea-urchins. The article concludes 
with a consideration of the affinities of otters. Mr. 
Pocock supports the generally accepted view that 
otters are related to the martens, and may be described 
with considerable truth as aquatic, fish-eating martens. 

An illustrated account of the trials of the motor 
tanker Conde de Churruca appears in the Engineer 
for September 16. This vessel w*as constructed by 
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Sir W. G. Armstrong, Whitworth and Co., Ltd., I and general manager to the St. Marvlebone, London, 


and has twin screws driven by Armstrong-Sulzer 
Diesel engines. These engines are the largest en¬ 
gines of the type which have, up to the present, 
been fitted in a British mercantile vessel. The vessel 
has been constructed on the Isherwood longitudinal 
system, and is 370 ft. long; the gross tonnage is 
4550, and the mean draught is 24 ft. 3 in. with 
6500 tons dead-weight on board; under these condi¬ 
tions the speed is xij knots. Each engine has four 
cylinders, 600 mm. bore and 900 mm. stroke, and 
develops 1250 brake-horse-power at 100 revs, per min. 
During the' trials the fuel consumption of the main 
•engines was 0*421 lb. per brake-horse-power per 
hour. The pistons are cooled by the Sulzer spray 
system, in which a spray of sea-water plays inside 
the piston and is discharged against its inner walls. 
The system works under atmospheric pressure with an 
open discharge, so that the engineer can gauge the 
temperature of each piston and cylinder unit. 

A partnership is announced between Sir Charles 
Bright, Mr. A. Hugh Seabrook (late chief engineer 


and other electric supply undertakings), Mr. A. J. 
Stubbs (late Assistant Engineer-in-Chief, H.M. Post 
Office), and Lt.-Col. H. W. Woodall (director and con¬ 
sulting engineer of gas and water companies) under 
the style of Sir Charles Bright and Partners, consult¬ 
ing engineers, with offices at 146 Bishopsgate, E.C.2. 
The establishment of this firm is of scientific interest 
on account of the unusual combination of experts 
represented by it, which marks a development of the 
co-operation of gas and electricity. In addition to 
advising upon the installation and operation of tele¬ 
graphs, telephones, and wireless and electrical under¬ 
takings generally, the firm may be consulted upon 
gas, water, and colliery engineering. In view of the 
heavy cost of fuel, economies have to be studied to-day 
that were negligible before the war. The firm is 
specialising in fuel conservation in relation to the 
design and construction of power plants—steam, gas, 
electric, hydro-electric, and oil—aid particular atten¬ 
tion is being devoted to the utilisation of low-grade 
fuels and carbonaceous materials hitherto regarded as 
waste products. 


Our Astronomical Column. 


Conjunction of Venus and Mars. —Mr. W. F. 
Denning writes:—“A very interesting and close 
^approach of Venus and Mars may be well observed 
in the morning sky of October 3 if the weather 
Is clear. The time of conjunction is at about 11 a.m., 
when the tw r o planets will be separated by a space of 
a little more than a third of a degree. 

“The best time to observe the event will be at about 
4 or 5 a.m., as the sun rises a few minutes after 

6 a.m. Venus will appear by far the more brilliant 
orb of the pair, and its strong silvery light wdll make 
the red aspect of Mars feeble and insignificant. This 
occasion wall afford a good opportunity to make com¬ 
parative observations of this sort, but neither of the 
planets will be shining at its best; in fact, Mars will 
be at so great a distance from the earth that its bright¬ 
ness will scarcely exceed that of a second magnitude 
•star. 

44 The two planets will be situated In the constella¬ 
tion Leo, and about io° east of Regulus, the most 
•conspicuous star in that constellation,” 

Observations of Star Colours. —The Vatican Ob¬ 
servatory has just published four volumes dealing with 
'observations of star colours on Schmidt’s numerical 
scale (modified by Osthoff). Three of the volumes are 
•separate catalogues, based, respectively on the obser¬ 
vations of Benedetto Sestlni, S.J., at Rome (1844-46), 
with revision by j. G. Hagen, S.J., of Friedrich 
3£rilger ( at Aarhus, and of Heinrich Osthoff at 
■Cologne. 'The'fourth, is an index catalogue, com¬ 
bining the results of, the first three, and adding the 
'Harvard magnitudes /and spectral types. The colours, 

• on the whole, follow ; the spectral types fairly closely; 
there is, however, 1 ' a physiological effect, discussed 
Osthoff,, according to which a bright star is 
i ••estimated^ as' whiter than a faint; star of the same 
tint; 1 he Investigated this' by observing bright, stars 
ywiih 'sectors, of various,angles over the object glass, 
'‘i: 1 , and'found that, it averaged 0*3 colour-unit per ma^ni- 
yrhiew, yOwmg, , ter this effect, The 'photographic deter- 
; -in, Inatton/ of : colour-index has 'advantages over the 

7 hptieaf; method,,' , > " ' - ' 
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The following are the adopted colour-numbers for 
some bright starsAldebaran, 6*3; Capella, 3-3; 
Betelgeuse, 6*5; Procyon, 2*7; Pollux, 4-4; Arcturus, 
4*7; V e H a , 1*3; 'Altair, 2*4. It is only among the 
faint stars of type M6 that numbers approaching q 
or 10 are found. 

The Motion of the Perihelion of Mercury.— This 
question is now of special interest owing to the close 
agreement between the value of 43" per century given 
by Newcomb and the value 42*89 // deduced from 
Einstein’s theory. Newcomb estimated the probable 
error of his determination as 2 11 per century; but an 
article by E. Grossmann in Astr. Nach., No. 5115, re¬ 
examines the observational evidence, reaching the 
conclusion that the actual range of uncertainty is 
much greater. Newcomb based his result partly on 
meridian observations and partly on transits across 
the sun. The difficulties in observations of the latter 
phenomena are ■well known, consisting partly in the 
‘‘Black Drop,” and partly in the unsteady image 
which the sun’s heat often produces. There is the 
further fact that the transits all take place at two 
particular points in the orbit, and consequently are 
incapable of determining the motion of the perihelion 
by themselves; they merely lead to an equation be¬ 
tween different secular motions. The meridian ob¬ 
servations are also not very satisfactory. They lead 
in the mean to a distance of Mercury from the sun 
2 greater than that corresponding with its period of 
revolution. Moreover, Herr Grossmann shows that 
the observations before and after 1850 (about the time 
when chronographic observation began) have large 
systematic differences. He finally obtains 29" and 
38' as the limiting values of the secular motion indi¬ 
cated by 1116 observati °ns. It should, however, be 
added that a recent series of observations made with 
the travelling-wire micrometer of the Cape Transit- 
Circle gave a_ value very close to that of Newcomb. 
It may be pointed out that the quantity actually ob¬ 
servable is the product of the motion of perihelion 
by the eccentricity, which amounts to only 8" per 
century.. . . , 
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Geography at the 

HE proceedings of Section E (Geography) opened 
with a paper by Lt.-Col. E. F. W. Lees on 
Aeronautical Maps. The rapid progress in aviation 
has necessitated the provision of special maps for air¬ 
men. The subject was considered by the Inter¬ 
national Convention for the Regulation of Aerial Navi¬ 
gation of October, 1919, at which some thirty ^States 
were represented. It was agreed that there shall be 
two series of international aeronautical maps: general 
aeronautical maps on Mercator’s projection on a scale 
of 3 cm. to 1 degree of longitude on the equator, and 
local aeronautical maps on a scale of 1 : 200,000. For 
the local maps no particular projection is laid down— 
in many countries maps on this scale which could be 
adapted for the needs of airmen already exist. Col. 
Lees fully described the British proposals, and ex¬ 
plained that the divergences of view with the French 
and Belgian authorities as regards depiction of relief 
on the general maps, and some other points, have now 
been adjusted. The maps for the British Empire are 
now being constructed for the Air Ministry by the 
Geographical Section of the General Staff. Sir 
Charles Close criticised adversely the employment of 
Mercator’s projection for the general maps. After 
the presidential address by Dr. D. G. Hogarth on 
the application of geography (Nature, Sept. 22, 
p. 120), Miss A. M. B. Gillett read a paper on the 
historical geography of the black earth region of Cen¬ 
tral Russia. In the afternoon Capt. L. V. S. Blacker 
lectured on his travels in Turkistan and Khorasan 
from 1918 to 1920. 

The meetings on September 9 opened with a joint 
discussion with Section L on the origin of the Scottish 
people, opened by Sir A. Keith, followed by a joint 
discussion opened by Mr. G. G. Chisholm on the 
teaching of geography. This discussion, while directing 
attention to the weakness in geographical teaching in 
the higher forms of secondary schools, emphasised the 
need for specially trained teachers in the subject. 

The morning of September 12 was devoted to a 
number of papers dealing with the geography of 
Edinburgh and district, Mr. F. C. Mears showed 
in a series of lantern slides how the medieval period 
of Edinburgh was a time of town-planning and civic 
organisation of Industry and agriculture. The town 
in those days was laid out on a spacious plan, with a 
large market place on the top of the ridge. It was 
no exaggeration to say that Edinburgh was a garden 
city until the middle of the eighteenth century’. Prof. 
3 EL Geddes said that the beauty of Edinburgh to-day 
was largely a survival, and that we were living amid 
the wreckage of a noble .town. In no town were the 
natural beauties greater, but in no town had they 
been more completely overlooked and thrown away. 
He cited the complexity of the railways in Edinburgh 
as an outstanding example of muddle. New develop¬ 
ments in the search for new industries threatened the 
town. Edinburgh might have its new industries and 
greater prosperity and at the same time conserve the 
beauties of Its site If the industrial community were 
more cognisant of the development and evolution of 
the city, and understood its geographical setting and 
historical oast. Mr. H. R. G. Inglis spoke of pre¬ 
historic Edinburgh, and described a collection of 
early plans of Edinburgh, lent by the Royal Scottish 
Geographical Society. 

In a short note communicated by Mr. G. G. Chis¬ 
holm, Mr. C. B. Fawcett directed attention to the great 
discrepancies which exist between the real population 
of many large urban areas and the census populations 
of the chief towns In those areas. In very few towns 
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is the city boundary thrown far enough out to Include 
all the urban population, while in many cases the 
existence of densely peopled urban areas is ignored in 
the census return by distribution among several 
administrative areas. 

On the morning of September 13 Dr. Marlon Xew- 
bigin opened the session with a paper on the Medi¬ 
terranean city-state in Dalmatia. She pointed out 
that the early growth of independent or quasl-inde- 
! pendent city-states was one of the most characteristic 
features of the Mediterranean area, a fact which sug¬ 
gested that such cities were a response to the geo¬ 
graphical conditions. By an analysis of these con¬ 
ditions it was shown that they rendered possible local 
aggregations of population supported by intensive 
cultivation of the peculiar Mediterranean crops, and 
that further, the nature of these crops permitted the 
cultivators to dwell together in a walled town, placed 
on a site suitable for defence. The advantages and 
disadvantages of such sites were considered, especially 
the factors which limited growth In size. In Dal¬ 
matia, as elsewhere, the sites first chosen were not, as 
a rule, such as to facilitate either land or sea trade, 
but the limiting factors rendered it necessary that 
some supplement to the natural products should be 
found If the city were to attain any size. The signifi¬ 
cance of the sea-borne trade between the Mediter¬ 
ranean area and the Far East in promoting the pros¬ 
perity of certain Mediterranean cities was pointed 
out. The lecturer then dealt more particularly with 
Dalmatian towns. Finally the constant recurrence 
of piracy, from Roman times onwards, on the Dal¬ 
matian shore was emphasised alike in connection with 
the medieval cities and with Italian policy to-day. 

Lt.-Col. H. S. Winterbotham gave an account of 
the present position of the 1 : 1.000,000 map. The 
effect of the war on the progress of the map was 
curiously mixed. In some countries considerable pro¬ 
gress was made, In others large areas were mapped 
on the desired scale, but not in strict conformity with 
the international resolutions, while In many cases the 
work was brought to a standstill. The provisional 
series of the 1 : 1,000,000 map, covering most of 
Europe and the Near East, for which the Royal 
Geographical Society and the. Geographical Section 
of the General Staff were responsible, reached 89 
sheets In close. If not complete, conformity with the 
international scheme. Of the international map, 
properly speaking, only 28 sheets are published, and 
132 are In course of preparation. In Europe France, 
Italy, Denmark, Norway, Sweden, and Britain are 
each at work on several of their respective sheets. In 
India eight sheets have appeared, and several others 
are in hand. Japan and Siam are also at work. In 
Africa sheets are In** hand of the Belgian Congo, 
Egypt, the Sudan, and South Africa. The United 
States has practically all its sheets in hand, and 
Canada has made a beginning. In South America 
great blocks In Brazil, Chile, and the Argentine are 
under way. Nothing has been done in Australia. 
Lt.-Col. Winterbotham concluded by showing that 
maps on 1 : 1,000,000 scale exist for many other areas 
but not in the international style. 

Miss R. M. Fleming read a paper on the geo¬ 
graphic aspects of tradition. The share of physical 
and social environment in moulding tradition is easy 
to trace. For instance, the beauty of the Hebrew 
traditions was no doubt partly due to a leisurely life 
of wandering In vast spaces, and a familiarity with 
quiet solitudes. From the fact that they express the 
accumulated experience of past generations, an out- 
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come of the hard conditions in which they grew, these 
traditions have been appreciated by the rest of the 
world. In studying stories of the origin of death one 
sees how the essential theme varies widely according 
to environment and experience. In certain instances 
Miss Fleming traced the adaptation to particular en¬ 
vironments of a central theme. Lastly she showed how 
tradition grew and lingered around early trade routes. 

The morning of September 13 closed with a paper by 
Mr. H. M. Spink on the distribution of commercial 
timber on the Pacific Coast of North America. In the 
afternoon Mr. A. W. Grabham lectured on his recent 
experiences in a journey from Lake Tana to Roseires, 
paying special regard to the water supply. The work 
of Section E included visits to Leith docks and the 
cartographical works of Messrs. J. Bartholomew and 
Co., and Messrs. W. and A. Iv. Johnston. 


An Automatic Recorder of Smoke Pollution. 

N an article on “London Air” in the Times of 
■August 23 Sir Napier Shaw directed attention to 
the clear atmosphere which was such a noticeable 
feature in all industrial centres during the recent 
coal strike. The article in question is, however, 
chiefly interesting for its description of an ingenious 
self-recording contrivance invented by Dr. J. S. 
Owens for the Atmospheric Pollution Committee of 
the Meteorological Office, which registers hourly the 
amount of solid atmospheric impurities. A fixed 
volume of air is aspirated through a small disc of 
filter-paper, and from the depth of shade the amount 
of deposit is estimated by comparison with discs of 
standard shades. In London the notably dirty period 
is.from 9 a.m. to 5 p.m., i.e. the business hours of 
the day. The greatest impurity is, of course, in 
winter, that of a May day being about one-quarter 
that of a November day. The day impurity in 
May is of the same order as the night impurity in 
November. The instrument should prove useful in 
detecting any noticeable improvement or otherwise in 
the amount of solid impurities in different towns. 
Although Sir Napier Shaw states that these measure¬ 
ments of the Committee “are noteworthy as the first 
seriesof systematic observations of the pollution of 
the air of London and other centres of population,” 
he has apparently overlooked the fact that a complete 
series of records was made in Leeds some years 
previously, in the course of which it was clearly 
established not only that the domestic fireplace is 
responsible for much the larger proportion of the 
soot emitted from burning coal, but also, more impor¬ 
tant still, that this domestic soot is much more highly 
contaminated with tar than that from factory chimneys. 
In his reference to possible means of smoke prevention 
from domestic fireplaces, Sir Napier Shaw makes no 
reference to the carefully considered report which was 
published in the autumn of last year by the Commit¬ 
tee on Smoke Abatement appointed by the Ministry of 
Health. It was there pointed out that the ordinary 
open kitchen range was wasteful and inefficient, and 
the Committee strongly insisted on the advantage of 
gas-cookers where gas was available. Low-tempera¬ 
ture coke was also advopated whenever the right sort 
of material could be placed upon the market-—a 
desideratum not yet attained* But there are numerous 
forms of improved ranges in which coke and anthra¬ 
cite can be burned much more economically than in 
the old open range, and, of course, without the emis¬ 
sion of smoke. It now remains for the Ministry of 
Health to bring pressure to bear on those engaged 
updh Government building schemes to adopt these 
recommendations. It has a, unique opportunity for 
[^.'Sfetttng.anexample in atmospheric purification. . 
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University and Educational Intelligence. 

Belfast, —Dr. J. K* Charlesworth has been ap¬ 
pointed professor of geology in the Queen's Univer¬ 
sity. Until the present session the head of the depart¬ 
ment of geology was a lecturer, but, owing to the 
importance of the subject, the Senate has raised the 
lectureship to a professorship. 

Birmingham. —The University has^ now been in 
existence for twenty-one years, and in commemora¬ 
tion of the event the Council and Senate have invited 
a large number of friends of the University to a 
conversazione on October 7, at which the Edgbaston 
buildings will be open to inspection. 

London. —Mr, A. E. Webb has been appointed 
senior assistant in the department of civil and 
mechanical engineering of University College. Mr. 
C. D. Burns has been appointed lecturer in philosophy 
at Birkbeck College. 

In connection with the department of philosophy of 
King’s College a course of ten public lectures will be 
given by Prof. II. Wildon Carr on “The Modern 
Scientific Revolution and its Meaning for Philosophy ”• 
on Tuesdays at 5.30, beginning on October 11, 'In 
connection with the faculty of psychology a similar 
number of lectures on “ Psychology and Psycho¬ 
therapy ” will be given by Dr. \V» Brown on Tuesdays 
at 5.30 .beginning on October 18, 

St. Andrews. —I)r. W. j. Tuuxx h, lecturer in bac¬ 
teriology in the University, has been appointed to be 
the first professor of the chair of bacteriology, estab¬ 
lished and approved byr his Majesty in Council on 
June 27 last. 


The Salters’ Institute of Industrial Chemistry has 
awarded fellowships for post-graduate study in the 
laboratories of the institute, to Messrs. J. A, Gentle, 
F. Raymond Jones, S. J. Saint, and F. W. Turner. 
Scholarships have been awarded to Messrs. B. G. 
Banks and L. G. Laws. 

Post-graduate research scholarships in naval archi¬ 
tecture of 250L a year each have been awarded by 
the Institution of Naval Architects to Mr. H. W. 
Nicliolls, of the Royal Naval College, Greenwich, who 
will carry out research on the vibration of ships, and 
Mr. W. R. Andrew, of Liverpool University, who will 
investigate the behaviour of ships at sea during a long¬ 
distance voyage, and report on shipbuilding and condi¬ 
tions abroad. 

Some bequests of noteworthy importance are made 
in the will of Mrs. L. A. Stuart, widow of Prof. James 
Stuart. Cambridge University Local Lecture Syndi¬ 
cate will receive a sum of 5000L for a James Stuart 
endowment in memory of Prof. Stuart’s work in 
founding the University Extension Lectures. In addi¬ 
tion, Trinity College, Cambridge, is to receive 2000L, 
which it is suggested should be applied to the estab¬ 
lishment of Stuart scholarships or studentships, and a 
similar sum is bequeathed to Newnham College, Cam¬ 
bridge. 

On Tuesday, October it, a dinner in honour of 
Prof. J. C. Philip will be held in the Imperial College 
Union, Prince Consort Road, South Kensington, 
at 7 for 7.30 p.m., when Sir William A. Tilden will 
present to him an illuminated address and gifts from 
his colleagues and students to express deep apprecia¬ 
tion of Prof. Philip’s active interest in every move¬ 
ment for the advancement of the Royal College of 
Science during his service, now twenty-one years, on 
the chemical staff of, the college.. The chair will be 
taken by Sir Richard Gregory, president of the Royal 
College of Science Association. 
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Calendar of Scientific Pioneers. 

September 29 , 1839 . Friedrich Mohs died.—Trained 
at Halle and the Mining Academy, Freiburg, in 1817 
Mohs succeeded Werner in the chair of mineralogy at 
the latter institution. He was afterwards attached to 
the Imperial Academy of Vienna. His most impor¬ 
tant work was his “Grundriss der Mineralogie.” 

September 30 , 1870 . William Allen Milter died,— 
Appointed in 1845 to follow Daniell as professor of 
chemistry at King’s College, London, Miller the same 
year made some of the earliest researches on the 
spectra of glowing gases—researches which in 1862 
led to his pioneering work with Huggins in the 
spectra of the heavenly bodies. 

October 1 , 1768 . Robert Simson died.—A devoted 
student of the Greek geometers, Simson for fifty years 
held the chair of mathematics at Glasgow. His edi¬ 
tion of "‘The Elements of Euclid,” published in 1756, 
was the basis of nearly all editions for more than a 
century. 

October 1 , 1895 . Ernst von Rebeur-Paschwitz died, 

—As a privat docent at Halle and an assistant at 
Karlsruhe Observatory, Rebeur-Paschwitz, in spite of 
ill-health, made important observations in seismology 
and improved Zollner’s instruments. He died at the 
age of thirty-four. 

October 2, 1848 . Georg August Goldfuss died.— 

Called to Bonn from Erlangeh as professor of zoology 
and mineralogy, Goldfuss held' a high place among 
German mineralogists. With Munster he published 
the “ Petrefacta Germanise,” an uncompleted monu¬ 
mental work designed to illustrate the invertebrate 
fossils of Germany. 

October 2 , 1853 . Francois Jean Dominique Arago 
died.—Rendered famous at an early age by his adven¬ 
tures when engaged on geodetical operations in Spain, 
Arago became one of the best-known men of science 
of his day. He made important discoveries in optics 
and electro-magnetism, zealously advocated the undu- 
latory theory of light, and studied the physical pro¬ 
perties of steam and other gases. With Gay. Lussac 
he started the Ann ales de Chimie et de Physique, in 
1830 became director of the Paris Observatory, and 
as permanent secretary to the Paris Academy of 
Sciences wrote many notable eloges, • ITe was also one 
of the first successful popularisers of science , and a 
politician. - 

Ocfober 2 , 1901 , Karl Rudolf Konig died. —A native 
Qf Gerniany, Konig settled, in Paris as an instrument- 
maker, and afterwards gained a reputation for his 
excellent workmanship and for his numerous inquiries 
and experiments in acoustics. 

October 2 , 1905 , Dewitt Bristol Brace died.—After 
studying at the Johns Hopkins and Berlin Universi¬ 
ties, Brace about 1886 became professor of physics, at 
Nebraska. He especially studied the action "of the 
magnetic Field upon light, and was also known for 
his reFned experiments on the aether drift. 

October 5 , 1880 , William Lassell died.—-Hassell, 
while engaged in business as a brewer, constructed a 
Newtonian reflector, with which in 1847 he discovered 
a satellite to Neptune. In 1848 he discovered 
Hyperion, a satellite of Saturn, and in 1851 Ariel and 
Umbriel, satellites of Uranus. 

October 5 , 1912 . Lewis Boss died.—After serving 
as astronomer to the United States Northern Boun¬ 
dary Commission, Boss became director of the Dudley , 
Observatory, Albany, N.Y. Especially known for his 
work on proper motions and star catalogues and on 
the orbits of comets, in T905 he was awarded the 
gold medal of the Royal Astronomical Society. 

E. C. S. 
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Societies and Academies. 

Paris. 

Academy of Sciences, September 12.—M. Leon 
Guignard in the chair.—R. Serville : The conical pen¬ 
dulum as affected by a screen.—L. Xhmoyer; The 
induction spectrum of rubidium. The metal was dis¬ 
tilled in a vacuum into a quartz tube and thj latter 
placed in the Feld of a high-frequency alternating 
current. The tube is luminous even at the ordinary 
temperature, and is a bright violet-blue ‘ at ioo° C. 
At 200° C. the colour changes to lilac. With an ex¬ 
posure of twenty minutes as many as 332 lines were 
photographed; the arc spectrum of rubidium contains 
about 30 lines, and the spark spectrum about 60. A 
list of the wave-lengths is .given, of which only two 
appear in the arc or Fame spectra.—R. de Mallemann : 
The inversion of the rotatory power of derivatives of 
tartaric acid.—Q. Majorana : The absorption of gravi¬ 
tation.—M. Stuart-Mentiath: Granitised outcrops of 
the border of the Pyrenees.—E. F. Terroine and R. 
Wurmser : The influence of temperature on the utilisa¬ 
tion of glucose in the development of Aspergillus 
niger. 


Books Received. 

Aluminium and its Alloys: Their < Properties, 
Thermal Treatment, and Industrial Application. By 
Lt.-Col. C. Grard. Translated by C. M. Phillips and 
H. W. L. Phillips. Pp. xxiii+184-h 17 plates. 
(London : Constable and Co., Ltd.) xys. 6 d. net 
Life of Elie Metchnikoff, 1845-1916. By Olga 
Metchnikoff. (Authorised translation from the 
French.) Pp. xxiii+297. (London : Constable and 
Co., Ltd.) 21s, net. 

Survey of India. Professional Paper, No. 18: A 
Criticism of Mr. R. D. Oldham’s Memoir, “The 
Structure of the Himalayas and of the Gangetic Plain, 
as Elucidated by Geodetic Observations in India.” 
By Lt.-Col. H. McC. Cowie. Pp. ii+33. (Dehra 
Dun : Trigonometrical Survey.) 3 s. 

Memoirs of the Geological Survey: Scotland. 
Description of Arthur’s Seat Volcano. By Dr. B. N. 
Peach. Pp. 26. (London : E. Stanford, Ltd.; 
Southampton : Ordnance Survey Office.) 25. 6dL net. 

A Text-book of Aeronautical Engineering: The 
Problem of Flight. By Prof. H. Chatley. 3rd edi¬ 
tion, revised. Pp. xiiT 150. (London : C. Griffin and 
Co., Ltd.) 155. net, 

Handbuch der biologischen Arbeitsmethoden. 
Edited by Prof. Dr. Emil Abderhalden. Abt. 10, 
Methoden der Geologie, Mineralogie, Palaobiologie, 
Geographic. Heft 1, Lieferung 28. Pp. 128. 
21 marks. Heft 2, Lieferung 35. Pp. 129-312. 
30 marks. Abt. 9, Methoden ^ zUr Erforschung der 
Leistungen des tierischen Organismus. Teil 1, Heft 1, 
Lieferung 34: Allgemeine Methoden. Pp. 96. 30 

marks, "Abt. 5, Methoden zum Studium der Funk- 
tionen der einzelnen Organc des tierischen Organis¬ 
mus. Teil 7, Heft 1, Lieferung 12 : Sinnesorgane. Pp. 
195. (Berlin und Wien : Urban und Schwarzenberg.) 

"Fisheries—England and Wales. Ministry of Agri¬ 
culture and Fisheries. ^ Fishery Investigations : Series 
1: Freshwater Fisheries and Miscellaneous. Vol. 2, 
No. 1 : The Methods of Fish Canning in England. 
Pp. 25. (London: H.M. Stationery Office.) 2s. 6 d. 
net. 

Annals of the South African Museum, Vol. 18, 
part 3, 5: The Odonata or Dragonflies of South 
Africa. By. F. Ris. Pp. 245-452+P lates 5 "" 12 - 
(London : Adlard and Son and West Newman, Ltd.) 
305 . : 
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Flora of the Presidency of Madras. By J. S. 
Gamble. Part 4 : Rubiaceac to Ebenaceae. Pp. 579- , 
768. (London : Adlard and Son and West Newman, - 
Ltd.) 105. net. 

Entropy as a Tangible Conception : An Elementary 
Treatise on the Physical Aspects of Heat, Entropy, 
and Thermal Ihertia, for Designers, Students, and 
Engineers, and particularly for Users of Steam and 
Steam Charts. By Eng. Lieut.-Com dr. S. G. 
Wheeler. Pp. 76. (London : Crosby Lockwood and 
Son.) 85. 6 d . net. 

Mikromethodik; Quantitative Bestimmung der 
Harn- und Blutbestaudteile in kleinen Mengen, fur 
klinische und experimentelle Zwecke. By Dr. L. 
Pincussen, Pp. 116. (Leipzig: G. Thieme.) 28 
marks. 

Department of Applied Statistics (Computing Sec¬ 
tion), University of London, University College. 
Tracts for Computers, No. 5 : Table of the Co¬ 
efficients of Everett’s Central-Difference Interpolation 
Formula, By A. J. Thompson. Pp. xvi+20. 
(London : Cambridge University Press.) 35. 9 d. net. 

Nia Cintaga Pano kaj la Vivo.* Serio de tridek 
doktrinoj pri dieto subtenitaj de kelkaj el la plej 
famaj homoj. Kompilita kaj Tradukita de W. W. 
Trainer. Dua Eldono. Pp. 71. (Glasgow: Fraser, 
Asher and Co., Ltd.; Author: 329 Langside Road, 
Glasgow.) S.250. 

The Stages of Human Life. By J. Lionel Tayler. 
Pp. xiv+377. (London : J. Murray.) 18$. net. 

The Heart of Nature; or. The Quest for Natural 
Beauty^ By Sir Francis Younghusband. Pp. xxviiiH- 
235. (London : J. Murray.) 125. net. 

Columns : A Treatise on the Strength and Design 
of Compression ^ Members. By Dr. E. H. Salmon. 
(Oxford Technical Publications.) Pp. xvi-t-279. 
(London : H. Frowde and Hodder and Stoughton.) 
315. 6 d . net. 

An Introduction to Physics for Technical Students. 
By P. J. Haler and A. H. Stuart. Pp. 240. (London : 
Library Press, Ltd.) 45. 6 d . net. 

Ministry of Munitions and Department of Scientific 
and Industrial Research. Technical Records of Ex¬ 
plosives, 1915-18, No. 3 : Sulphuric Acid Concentra¬ 
tion. Pp. vi+gr. (London : H.M. Stationery Office.) 
i 25 . net. 

The Wit of the Wild. By Ernest Ingersoll. Pp. v+ 
212. (London: G. Routledge and Sons, Ltd.) 6 s. 
net. 

The Care of the Adolescent Girl: A Book for 
Teachers, Parents, and Guardians. By Dr. Phyllis 
Blanchard Pp. xxi+201. (London : .Regan Paul and 
Co., Ltd.) 75. 6 d . net. 

. Taboo and Genetics: A Study of the Biological, 
Sociological, and Psychological Foundation of the 
Family. By Dr. M. M. Knight, Dr. Iva L. Peters, 
and Dr. Phyllis Blanchard. Pp. xv4-255. (London: 
Kegaii Paul and Co., Ltd.; New York : Moffat, Yard 
and Co.) 105. 6 d . net. 

Seven Ages of Childhopd. By Ella L. Cabot. Pp. 
xxxiv4-321. (London : Kegan Paul and Co., Ltd.) 
125. 6 d . net. , 1 


Diary of Societies. 

■ MONDAY, Octobeb, 3 . 

Societx OF En&ineebs (at Geological Society), at 5.30.—G. 0. Case 
The W inning* of Tidal Tamils in British Guiana. 

WEDNESDAY, October 5. 

'Moijawe 

E^.tomological 'Society 01* London, at 8 1 • • - • 

CnEMicii, IsBcsrai Cito fat 3 Whitehall Court) .-Sir William 3 
Pope ; Impressions of Canadian Tour. 
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THURSDAY, October 6. 

Ceramic Society (Refractory Materials Section) (at Institution 
of Mechanical Engineers), at 10.30 a.m.— H. Dewey: Refractory 
Materials of the London Basin. —I. H. Marlow :* The Marlow 
Gas-fired Tunnel Oven.— P. ,1. Woolf: A New Type of Tunnel 
Kiln, Oil-fired, with many Novel Features.—Dr.* A. (I ranger • 
Aluminothermio Corundum as Refractory Materials.—Prof, J. \y. 
Cobb and EL S. Houklsworth : The Reversible Thermal Ex¬ 
pansion of Silica.—Discussion on Gas-firing. 

Royal Aeronautical Society (at Royal Society of Arts), at 5.30.— 
Air-Commodore H. R. H. Brooke-Popham: Some Notes on 
Aeroplanes' in Tropical Countries. 

Chemical Society, at 8.—S. J. Lewis and F. M. Wood: A New 
Adjustable Thermostat for all Temperatures between 0° and 
100°.—A. F. Dufton: The Separation of Miscible Liquids by 
Distillation. Laboratory Still-heads.—A. ,F. Dufton: The Separa¬ 
tion of Miscible Liquids bv Distillation, A Continuous Labora¬ 
tory Still.—P. EL Dutt, H. R. Whitehead, and A. Wormall: 
The Action of Diazo-salts on Arbmatic Sulphonamicles. Part i, 
—A. B. Planning: Neutral Salt Action on the Hydrolysis of 
Ethyl Formate.—A. Shimomura and J. B. Oolien: Synthetic 
Optical Activity.—'T. A. Henry and B. Paget: Ohenopodium Oil. 
—C. EL Ingold and B. A. Perren: Experiments on the Synthesis 
of the Polyacetic Acids of Methane. An Addendum to Parts I. 
and III.—C. K. Ingold and W. ,T. Powell: Experiments on the 
Synthesis of the Polyacetic Acids of Methane. Part IV. The 
Preparation of P-carboxymetha.netriacetic Acid.—The Late H. R, 
Lo Sueur and C. C. Wood: The Mechanism of the Action of 
Fused Alkalis. Part II. Action of Fused Potassium Hydroxide 
on Phenylglyeeric Acid. 

FRIDAY , October 7. 

Cframtc Society (Rcfrnetory Materials Section) (at Institution of 
Mechanical Engineers), at 10 a.m.—General Meeting. 

West London MEmco-CHinunoTCAL Society (at West London Hos¬ 
pital), at 8.30.—Sir G. Lenthnl Oheatle: A Study of Breast 
Cancer in Relation to the Cancer Problem (Presidential Ad¬ 
dress) . 


CONTENTS. PAGE 


The Explosion at the Nitrogen Fixation Works, 

Oppau .137 

Applied Chemistry .138 

Institution and Behaviour in Fijian Society. By 

W, J. Perry . . . ... .139 

Laboratory Designs, By Chas. E. Browne . , 140 

The History of Anatomical Illustration. By Dr. 

Charles Singer . 141 

Our Bookshelf . , . ...... . 142 

Letters to the Editor:— 

Scientific Publication.—Dr. F. A. Bather, F.R.S, ; 

J. A. H., i 44 

Is Bisexuality in Animals a Function of Motion?—Dr, 

J. H. Orton .145 

The Separation of Mercury into Isotopes. — Prof. 

William D. Harkins and R. S. Mulliken ... 146 
Relation of the ITydrogen-ion Concentration of the 
Soil to Plant Distribution —Norman M, Comber 146 
The “Proletarisation of Science” in Russia.—Dr. 

H. Lyster Jameson . . . ..... 147 

Bees and Scarlet-runner Beans.—H. B. Heywood . 147 
The Norman Lockyer Observatory. {Illustrated.) 

By Prof. H. H. Turner, F.R.S.148 

The Oxford Expedition to Spitsbergen, ig2i: 
Ornithological Observations, {Illustrated.) By 

The Rev. F. C. R. Jourdain .151 

The Present Position of the Theory of Descent, 
in Relation to the Early History of Plants, By 

Dr. D. H. Scott, F.R.S. 153 

The Shackleton-Rowett Oceanographic and Ant¬ 
arctic Expedition. By Dr. Hugh Robert Mill . 159 
Obituary:— 

Dr. Walter George Ridewood. By C. W, A. . 160 

Notes . . ...160 

Our Astronomical Column :— 


Conjunction of Venus and Mars. 

Observations of Star Colours ........ 

The Motion of the Perihelion of Mercury . , . 
Geography at the British Association . . , 
An Automatic Recorder of Smoke Pollution 
University and Educational Intelligence . . 

Calendar of Scientific Pioneers .. 

Societies and Academies . 

Books Received . .. 

Diary of Societies ... . 

• • • . /.* i (Index.) 


164 

i6 4! 

164 

165 

166 

166 

167 
167 

167 

168 


















NA TURE 


169 



•The Prevention of Venereal Disease. 

HE interest of many readers of Nature has 
no doubt been aroused by recent corre¬ 
spondence in the Times upon the subject of pre¬ 
vention of venereal disease, together with the 
trenchant article by its medical correspondent 
directing attention to the refusal by the Ministry 
of Health to accede “to the application of some 
of the greatest medical authorities in the world 
for leave under Section 2 of the V.D. Act of 1917 
for ”' 

“ The preparation and sale by chemists under 
the supervision and control of the Society for the 
Prevention of Venereal Disease of the materials 
for immediate self-disinfection recommended by 
them,” 

,/And for :—• • 

<f The framing and issue by the Society for 
the Prevention of Venereal Disease of the neces¬ 
sary instruction for the efficient application of 
those disinfectants, as it is obvious that the pro¬ 
vision of disinfectants without instructions as to 
their application would greatly diminish the effi¬ 
cacy of this method of prevention of venereal 
disease.” 

Owing to the very serious immediate and re¬ 
mote results upon the health of the nation of this 
widespread preventable disease, which has in¬ 
creased in prevalence as a result of the war, it is 
desirable to consider the facts concerning the 
measures which the Ministry of Health have 
adopted or prepared, and compare the same with 
those in operation in the Commonwealth of Penn¬ 
sylvania. 
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The Ministry of Health has established 191 free 
treatment centres, which cost last year half a 
million pounds. The taxpayer will naturally ask 
whether people who incur the risk should not be 
required to pay for treatment, and it is not sur¬ 
prising, therefore, to find indications of a change 
of policy of the Ministry, for on page 119 of the 
recently issued Report of the Chief Medical Officer 
it is stated :— 

“It is extremely desirable that fuller arrange¬ 
ments should be made by the authorities for bring- 
ing the general practitioner within their schemes 
of treatment or education. It cannot be too clearly 
understood that the best way of dealing with most 
cases of these diseases is through the skilful 
private practitioner. For a substantial portion of 
this problem, the public clinic should be looked 
upon as a temporary organisation pending the 
time when the practitioner is ready, available, 
competent and properly equipped to undertake 
effective treatment. Certain patients require hos¬ 
pital treatment, but the authority should not need¬ 
lessly establish institutions, if and when the 
ordinary channels of medical practice are avail¬ 
able and reliable or can be made so.” 

This pious medical opinion should be compared 
with the following practical measures which have 
been adopted and carried out by the Health Com¬ 
missioner of the Commonwealth of Pennsylvania. 

“The Department of Health of the State of 
Pennsylvania maintains thirty public clinics for 
the treatment of venereal disease, over which it 
has entire supervision and for which it assumes 
all financial responsibility. In these clinics free 
treatment is given to those patients whose 
economic condition will not permit treatment 
either by private physicians, or by clinics charging 
a fee. Upon entrance to clinics, patients are ques¬ 
tioned as to their ability to pay for services. 
Those able to pay a private physician are referred 
to outside doctors who are registered with the 
clinics. If in a position to pay only a small sum 
they are referred to hospital clinics which charge 
a nominal fee. Indigent patients are treated 
in the State Clinics.” 

It will be observed that discrimination is shown 
in respect to free treatment. The practitioner 
registered with the clinic, it may be assumed, is 
ready and capable of carrying out treatment effi¬ 
ciently, for which he is paid by the infected person. 

In our system there are no measures taken to 
prevent discontinuance of treatment, consequently 
a large percentage remain infective and are left 
to spread the disease broadcast. This is mani¬ 
fested by the table of statistics in the Report, 
which shows that of 176,415 who attended the 
183 treatment centres in the year 1919-20, 59,328 
did not complete the course of treatment, 15,831 
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discontinued before final tests regarding cure were 
completed, and only 21,540 were discharged after 
completion of treatment and observation. 

The health authority of Pennsylvania has fore¬ 
seen this important matter of discontinuance of 
treatment, and it has enacted the following* regula¬ 
tions :— 

" When a patient discontinues treatment before 
he (or she) is cured or rendered non-infectious, 
the social service worker follows up the case and 
sees that the patient returns to the clinic as long 
as the disease is in the infective state. This is 
accomplished first by sending him a notice to 
return for treatment. If this does not effect a 
return, the clinic makes use of the legal machinery 
at the disposal of the Department of Health. 

“Venereally diseased patients in the infective 
stage are subject to quarantine, when through 
neglect of treatment, habits, occupation or failure 
to protect others, they are menaces to the public 
health.” 

In this country there are no legal measures of 
this nature, and the very large percentage of 
persons attending the clinics who discontinue 
treatment and disregard the warning they receive, 
or should receive, that they are still infective and 
a menace to society, shows that some further 
measures of a disciplinary nature are necessary 
to make these clinics efficient. 

The following passage from the Report of the 
Ministry of Health indicates that a number of 
the clinics are not efficient. 

“ I am bound to advise that if the work of 
these clinics is not properly done—if it is casual, 
superficial or perfunctory—they should be dis¬ 
approved by the Ministry. It is better to have 
only a few clinics well organised and scientifically 
controlled than a large number which are not thus 
administered.” 

The small percentage of persons attending the 
clinics who were discharged as certainly non- 
infectious, and the large percentage who do not 
complete a cure and are still infective, is explained 
if the service at a number of these clinics is casual, 
superficial, and perfunctory. 

We entirely agree with the Report in the state¬ 
ment :— 

“Whilst the V.D. clinic has proved in practice 
the centre of the treatment, it is but part of the 
national scheme for dealing with these diseases. 
The other and more important part concerns pre¬ 
vention.” 

But how does the Ministry propose to carry it 
out? By ablution treatment at the clinics. But 
the Report shows dissatisfaction with the service 
at a number of the clinics. Is it likely that ablu¬ 
tion and irrigation will be efficiently carried out 
NO. 2710, VGL. 108] 


where the treatment is liable io be “casual, super¬ 
ficial and perfunctory ”? 

The Report gives the following reasons against 
the advocacy of the practice of self-disinfection :— 

“ The Ministry believe that thorough cleaning 
and skilful disinfection of the body immediately 
after risk of infection has been incurred tend 
substantially to reduce the likelihood of disease, 
but the Ministry are not prepared to recommend 
a general practice of self-disinfection apart from 
skilled advice and supervision. It is believed that 
except under skilled control attempts at self- 
disinfection are likely (r) to be ineffective; (2) to 
create a false security and thus an increase in 
promiscuity; and (3) to lead to postponement of 
treatment which thus becomes more difficult and 
uncertain. It is impracticable to train the general 
public in effective seZ/-di sin fee lion by means of 
leaflets of instruction. What is required in all 
such cases is not general directions for self¬ 
manipulation but prompt and skilled advice,” 

We may ask, is this fear of failure the sole 
reason? Are there not, in a great measure, the 
same influences at work that interfered with pro¬ 
phylaxis by self-disinfection being carried out 
efficiently in the services during the war, viz. the 
National Council and its supporters, which set 
out to combat venereal disease and still finds it 
increasing in spite of its moral propaganda and 
curative treatment centres. 

We have no desire to dispute the fact that 
“ skilled disinfection ” as carried out by the 
American Army was efficient, but let 11s see what 
the Commissioner of Health of Pennsylvania says 
about skilled disinfection in civil life:— 

“ Immediate treatment (venereal prophylaxis) 
for those exposed to disease has been approved 
by the Pennsylvania State Department of Health. 
Prophylaxis as used in the army by means of 
stations is impracticable in civilian life. Tubes 
containing material for self-disinfection are given 
the Department’s approval, when after tests they 
meet requirements. The material usually em¬ 
ployed is after the formula of Metehnikoff. The 
tubes are on sale in drug stores.” 

Any unprejudiced thinking person must see 
many grave defects in trusting to disinfection 
stations to- control venereal diseases effectively, 
even if municipal authorities change their mind 
and sanction the increased expenditure which such 
stations would entail. 

It is certain that a large proportion of civilians 
who expose themselves to infection could not, or 
would not, seek skilled disinfection even if* the 
locality of the stations were favourable and even 
if its efficiency were all that could be desired* 
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The delay in a majority of cases would prevent 
skilled disinfection from being effective. From 
an economic and efficiency point of view, there¬ 
fore, we are of opinion that the Health Depart¬ 
ment of Pennsylvania has wisely adopted ** self¬ 
disinfection ” as one means of controlling 
venereal disease, and it is to be regretted that the 
offer of the Society for Prevention of Venereal 
Disease, backed by the names of so many dis¬ 
tinguished physicians and surgeons, should have 
met with a curt refusal from the Ministry of 
Health. 


L’Espace dans la Chimie'. 

The Principles of the Phase Theory . Hetero¬ 
geneous Equilibria between Salts and their 
Aqueous Solutions. By Dr. Douglas A. 
Clibbens. Pp. xx + 382. (London: Macmillan 
and Co., Ltd., 1920,) 25s. net. 

A MONG the gifts which the older science of 
physical chemistry gave to chemists, un¬ 
doubtedly the graphical treatment of heterogene¬ 
ous equilibria, founded on the phase law of 
Gibbs, will always occupy a prominent position. 
Begun and extensively developed by Roozeboom 
and van’t Hoff, this most valuable and elegant 
branch of science has been carried on in a masterly 
fashion by Schreinemakers. Special and most 
important developments of it are due also to 
Cohen and to Smits. 

So great and conspicuous is the work of these 
five Dutch physical chemists that we may fairly 
call the science of heterogeneous equilibria a 
Dutch science. This statement is all the more 
justified when we recollect that the theoretical 
and experimental physics of the simpler systems 
is very largely due to the work of the Dutch 
physicists, van der Waals, Kamerlingh Onnes, 
Kuenen, Keesom, and Crommelin, etc. The 
Dutch nation is indeed to be congratulated on 
the splendid work which their men of science have 
done in this held, and it is pleasant to observe 
that Dr. Clibbens has dedicated the present 
f volume to Prof. Schreinemakers. 

The great power of the graphical treatment of 
heterogeneous equilibria lies m its ignoration of 
co-ordinates. In order to apply it we do not 
require to know the co-ordinates which define the 
inner mechanism of equilibrium in any phase. It 
is not even necessary that the constituents of any 
phase should be in perfect inner equilibrium. All 
that is necessary 1 is that the various phases should 
be in equilibrium with, each other—that is to say, 
that the chemical potential of each component 
should have the same value in all the phases, and 
that the same thing should hold good for tem¬ 


perature and hydrostatic pressure (at least in all 
ordinary applications). 

We may say that what cartography is to the 
geographer and land traveller, practical astro¬ 
nomy to the navigator, and engineering drawing 
and graphics to the engineer, the graphics of 
heterogeneous equilibria is to the chemist. With¬ 
out the maps made by other chemists and the 
knowledge of how to do his own surveying and 
map-making, the chemist of to-day will do much 
useless wandering, and probably lose his way 
entirely. 

It is a strange thing that, even after the lapse 
of some thirty years, so little real attention is 
devoted to the science of heterogeneous equilibria 
in our instructional courses in chemistry at the 
universities and higher technical schools. The 
only people who take it seriously are the metal¬ 
lurgists. From their closer connection with the 
outside world they know that it spells business, 
and very good business too; but in reality it is 
just as important for the chemist. Whatever 
chemical work he does in the world, he will have 
at some stage or other to separate heterogeneous 
mixtures into pure constituents by crystallisation, 
distillation, sublimation, and phase-distribution. 
In designing chemical processes and plant he will 
be asked by the engineer to specify what phases 
will be present and in what amounts, under speci¬ 
fied conditions of pressure, temperature, and con¬ 
centrations of initial materials. The engineer, 
accustomed to quantitative data and calculations, 
will want the answer in figures. He does not 
want any of the “ tricky ” work of Mary Ann 
making the Sunday rice pudding, although that is 
just what he gets at present from the majority 
of chemists—even highly trained ones, who can 
tell you what the inside of an atom looks like, 
or what the camphor molecule veould be like if it 
would keep quiet and stand at attention. These 
learned gentlemen resemble an engineer who has 
“jumped ” all his engineering drawing and 
graphical statics, and taken to the study of rela¬ 
tivity. Even the members of the u Argonaut ” ex¬ 
pedition had some sort of map in their great 
quest. 

No man can really claim to be a well- 
trained chemist nowadays unless he can handle 
the theory and practice of a four-component 
system as he would an ABC railway-guide. Alas, 
how many of us can say that? We mean well, 
but when it comes to the test we fall back 
on the methods of Mary Ann. Every university 
chemical institute should have a special laboratory 
and a special drawing-office for the study of 
heterogeneous equilibria. The reason for this is 
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not pride, or romance, or vainglory, but simply 
the sober necessities of business. And what young 
man is there with soul so base that the beautiful 
geometry of this work would not appeal to him 
and be a more than sufficient compensation for 
the tribulations arising from the analytical work? 
The mind of the chemist, unlike that of his future 
colleague the engineer, really dwells in a point. 
He lacks the sense of space and the power of 
thinking spatially, or, rather, most of his work 
tdnds to produce that lack. What better cor¬ 
rective could there be than the study of a four- 
component system? If the chemist is going to 
rule the world—as he hopes and as he ought— 
he must cease to be a point-man. He must be¬ 
come an understander and controller of space. If 
not, well, then the engineer will occupy the space, 
and the poor old chemist will continue to sit at 
his point and wonder what is wrong—as he has 
done these many years. 

In the preface to his book Dr. Clibbens grate¬ 
fully' and gracefully expresses his indebtedness 
to Capt. Francis Arthur Freeth, under whom he 
studied the science of phase-equilibria in the 
research department of Messrs. Brunner, Mond, 
and Go, There is also an introduction by Capt. 
iFreetli. No doubt Dr. Clibbens Would be the 
person to admit that this book is really 
'■ of 'theBrunner, ■’Mond Research Labora¬ 

tory, and th,er0fore 'pi; its' director,. Capt., ‘Freeth. 
Dutihg; tfe; ,:pa$t Tobftefch; years ; the science of 
equilibria ■ and 1 its practical 1 ' agplica-’ 

^ fioh ■ hay-# reap,fad,a degree of development by Capt. 

\ Erectify .Which* Ik unequalled in any part of the 
wfaltk’ ,,,Kfawh to very 1 lew, before ■ the ' war, 
this'factfaeaixte revealed to faanylby thomagnlh-' 
work;, which'" Messrs, Brunner, |dfad, atid 
did in’ connection with the manufacture of 1 
■' nitrate by' three different method^. It, 

ys 'an;-,qpfa, secret now that the work which this ■■ 
.jBOtnpany did an this ""field alone /saved the cause 
of the Allies at a critical stagey 
' which they employ ed—namel$fy;■#£:■!^direct;-;■ pi^->:< 
duction of ammonium nitrate from sodium 
nitrate and ammonium sulphate, was a splendid 
triumph of scientific industry. Success was due 
to the intimate co-operation of scientifically 
trained directors and engineers with the Chemical 
Research Department* but the former would be 
the first to admit that, without the exact data 
yielded by Ca^ df pfaSO-',,! 

isotherms, no successful process— indeed no pro- 1 
cess at all—could have resulted. 

been many books dealing with 
/y^^qgenemtis equilibria, from the pioneer text-*! 

books tho^.3;! 

. rifalky f and Kcemaam Foremost amongst the 1 
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more fundamental treatises stands, of course, the 
great work of Roozeboom, ably continued by 
Schreinemakers, with which may be classed the 
“ Gesattigte Losungen ” of Janecke, and the 
“ Ozeanische Salzablagerungcu ” of van’t Hoff. 
The present work of Dr. Clibbens is the first book 
in English to attack seriously the real geometry 
of the subject. He carries us from the delightful 
simplicity of binary systems right up to the real 
thing—quaternary and quinary systems. It is 
evident that Dr. Clibbens can think in space, and 
'expects his readers to do the same. That is 
certainly necessary; but if one might cavil at all 
it would be to suggest that the author follows 
Schreinemakers a little too closely in his method. 
In leading the novice up the steps of Parnassus 
Dr. Clibbens has no mercy in his geometrical 
logic. As the mind of the ordinary man—-and 
especially that of the chemist—gets abstract only 
by gentle degrees, it would have been well if the 
author had paused, at each stage in his heaven¬ 
ward journey, to work out thoroughly , both geo¬ 
metrically and arithmetically, a typical concrete 
case;' and in his admiration for triangular co¬ 
ordinates he fails to do justice to the less general 
but very useful system of open rectangular co¬ 
ordinates. 

But these are small matters in comparison with 
the great value and excellence pi the book. 1 It isy 1 ' 
one which every chemist must'study and digest,; 
and it is certain;'that; it will have ; a great 'and; 
salutary effect on the rising generation, of'English-; ■! 
reading chemists. .'Messrs. Brunner, Mond, and 
Co. are to be heartily;''congratulated on the im¬ 
portant contribution which their research 1 depart-', 11 
meat has made to the advance bl'chemical science., /' 
To the young chemist of the present day one 
may say these words. ; Study': the '"'mighty, wtqfa' 
and its still mightier inside. Study . also the 
organic -. molecule' with i fcs, trailing: held 1 ' o f 1: glory ;' 
and ; its yibration-frequehcies, but if you want to be 
a man amongst men in the great world that toils 
with large masses do not “jump” the geometry 
of heterogeneous equilibria. It is the key that 
unlocks many doors, » 

Practical Anti-tuberculosis Work* 

Industrial Colonies and Village Settlements for 
the CQnsumfiivg .; By 'Sir /"German Wopdtead; 
and P. C. Varrier-Jones.', 1 With .preface, by 1 B'ip;!■ 
Cliffords Alfbutf,; Bp, ' (Cambridge"^ v 

At the University Press, 1920.) 10s. 6 d. net. 

O one wishing to be prepared adequately 
for pmofio&l anti- tuberculosis work can 
this little volume. Its,, authors 
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are well known for their protracted studies of the 
subject, which are embodied in the present volume. 
We could have wished that the different essays 
and addresses, which form the larger part of the 
book, had been rewritten in more regular 
sequence, for this would have saved the reader’s 
time and conduced to more impressive exposi¬ 
tion. However, the whole of the work deserves 
study, and there is something to be said in favour 
of repetition of the same theme from a new angle. 

There cannot be said to be anything exactly 
new in the book, except in the important par¬ 
ticular that what others had discussed and re¬ 
garded as desirable, in the Cambridgeshire 
colony described in this book, has been 
shown to be practicable and competent to 
bring improved results in the treatment of tuber¬ 
culosis. There is, with the possible exception of 
syphilis, no disease which better illustrates than 
tuberculosis the synthesis and inseparability of 
treatment and prevention. Each patient treated 
successfully is thereby deprived of the power of 
infecting others; and each patient who, apart 
from cure, is taught during treatment the hygiene 
of his disease, and made to believe practically 
that his own recovery, as well as the safety of 
others, depends on his adopting hygienic pre¬ 
cautions in coughing and expectorating, is an 
added influence towards the extermination of 
tuberculosis. There is appositeness in the illus¬ 
tration, that just as Sir Arthur Pearson said to his 
blind pupils: “ The first thing you have to do is 
to learn to be blind,” so the consumptive must 
“ learn to be a consumptive,” and to plky the game 
both for himself and for those about him. It 
is because so many sanatoria have failed to im¬ 
press this lesson, and to make it part of the life 
of the consumptive, that the loafing habit has 
been encouraged, and even partial return to indus¬ 
trial efficiency has been exceptional. 

Others before the present authors have advocated 
farm colonies, industrial colonies, after-care asso¬ 
ciations, and allied agencies, and much good work 
has been done. At the Bourn and Pap worth 
colonies a demonstration has been made of the 
practicability of dealing with all classes of con¬ 
sumptives at one institution. This practical 
application of the vue toute ensemble is especially 
valuable, particularly so when the views adopted 
by the authors of this book on the patho¬ 
logy of tuberculosis and the essential measures for 
its prevention are those which offer the greatest 
prospect of success. We all know that the in¬ 
fection of tuberculosis cannot be entirely avoided, 
but that practical danger arises only when the 
dosage 6f infection surpasses the powers of resist- 
f:i NO. 27 IO ; VOL. 108] ' . -• 


ance. Hence minimisation of infection and 
measures for improving general health must go 
hand in hand. 

The authors speak with authority on the im¬ 
portance of preventing the spread of massive 
infection, of “turning off the tap before we begin 
to empty the trough.” Again: “Small doses of 
tuberculous virus may be harmless, large doses 
must be guarded against.” They quote Sir 
Arthur Newsholme’s conclusion that the ad¬ 
mission of a large proportion of advanced 
consumptives to infirmaries has lessened the 
spread of disease, and add that this “points 
the way to the next step—the segregation 
of these middle cases in colonies, where, 
with the best chance possible of recovery, 
they also cease to be a source of infection to 
others.” It is on this principle that the Cam¬ 
bridgeshire Tuberculosis Colony is based. It is 
an all-round scheme, covering every grade of 
tuberculosis: “We are satisfied that it is Im¬ 
possible to keep tuberculous patients in watertight 
compartments,” and therefore early, middle, and 
advanced cases are treated in separate divisions 
of the same institution, which comprises the hos¬ 
pital at one end of the scale, the village settle¬ 
ment at the other, with intermediate rest houses 
for febrile patients, open-air shelters, hostels, and 
workshops. Here the patient has a reasonable 
hope of being made, not into a valetudinarian, but 
into a useful and productive member of society, 
who, although he may remain a consumptive, can 
even enjoy his life. 

This is a hopeful view of the problem. Such 
institutions have a definite and increasing possi¬ 
bility of utility. It would, of course, be a mistake 
to assume that colonies of this kind cover the 
whole problem. They could not do so unless 
they were adopted on a gigantic scale; for vari¬ 
ous reasons a large number of chronic, but in¬ 
curable, consumptives will need to be dealt with 
in urban homes, in hospitals, and in their own 
homes. A large proportion of partially recovered 
patients will recover only 75, 50, or 25 per 
cent, of their full working capacity, and there is 
need for the further organisation, on a scale com¬ 
mensurate with the magnitude of the problem, of 
provision for them of the three desiderata which 
are quoted by the authors of this book from an 
official report in the following words: “If the 
patient is to have the best possible prospect of 
recovery, and if his family are to be safeguarded 
against infection, in many cases he will need 
(n) Improved housing; (h) occupation adapted to 
his physical capacity, ,„etfo {&}. family 1 ' Inqoibe 
. will need ft foe supplemented. These requirements 
' ■ r' ' ' , J ‘ - .fi. 
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for many patients have not hitherto been 

met.” f A 

The last section of the \olume is an ad¬ 
mirable summary of the subject. We hope 
it will be read by, and give fresh heart to, 
all engaged in national tuberculosis work. 

wish it could be brought home also 
to the hearts and minds of central and local 
governing bodies, who, unfortunately, at the 
present time, are engaged in whittling down 
essential public health activities, which is any¬ 
thing but economy of the welfare of the Common¬ 
wealth, on which efficiency depends. 

Physics and Chemistry of Bioluminescence. 

The Nature of Animal Light . By Prof. E. N. 
Harvey* (Monographs on Experimental Bio- 
logy.) Pp. x + 182. (Philadelphia and Lon¬ 
don : J. B. Lippincott Co., 1920 ) 105, 6 d. net. 

IOLUMINESCENCE—that is, the production 
of light by animals and plants—is a phe¬ 
nomenon which has excited wonder in the layman 
and given rise to many investigations on the part 
of the man of science. Since the results of these 
investigations, many of them of a purely qualita¬ 
tive nature, are widely scattered in the literature 
of various countries and not always readily access¬ 
ible, the author has rendered a distinct service in 
collating the various facts and presenting them to 
The scientific public as a connected whole. The 
biological aspect is referred to but briefly, in a 
chapter on the structure of the luminous organs, 
the main portion of the book dealing with the 
physical characteristics of animal light and the 
chemical processes underlying its production. The 
study of bioluminescence is another instance of 
the application of physics and chemistry to bio¬ 
logical and physiological problems; the author’s 
treatment is clear and, so far as the present state 
of our knowledge is concerned, convincing; it 
shows, moreover, that he has full command of 
cognate sciences. 

After providing, in the first two chapters, 
an account of the physical phenomena of 
luminescence and incandescence, in which, 
especially, the various kinds of luminescence are 
adequately discussed, a detailed description is 
given of the results obtained in the physical inves¬ 
tigations of the nature of animal light.-. It is in 
such physical investigations that most progress 
of a definite nature seems to have been made. 

quantitative measurements have established 
Thai the light emitted is in no way different from 
bght, except in intensity and spectral 
j it is all visible light, containing no infra- 
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red or ultraviolet radiations or rays which are 
capable of penetrating opaque objects. Like 
ordinary light, it will cause fluorescence and 
phosphorescence of substances, affect a photo¬ 
graphic plate, cause marked heliotropism of seed¬ 
lings, and stimulate the formation of chlorophyll. 

The efficiency ( = visible radiation x visual sen¬ 
sibility-total radiation) of the firefly as an 
illummant seems to be of the order of 96 per 
cent —that is, immeasurably superior to any arti¬ 
ficial source of light. The light, however, sup¬ 
posing it could be put to use, would not be suit¬ 
able for artificial illumination, since all objects 
would appear a nearly uniform green hue. 
Although the light of the firefly is the most effi¬ 
cient known, so far as amount of light for ex¬ 
penditure of energy is concerned, it has been pro¬ 
duced at the inevitable expense ot range of colour. 

The last three chapters deal with the chemistry 
of light production and the dynamics of lumines¬ 
cence. As is only to be expected from the nature 
of the case, the chemistry of bioluminescence has 
not yet been placed on a basis as satisfactory as 
the physics thereof; the evidence, as yet, is 
mainly of a qualitative nature. It seems to be 
established that, in at least three groups of 
animals, luminescence is due to the interaction of 
two substances, luciferin and luciferase, in the 
presence of water and oxygen. Luciferase is a 
protein, all its properties agreeing with those of 
the albumins, and may be regarded as an enzyme; 
luciferin has many properties in common with 
the proteoses and peptones, but its chemical 
nature still remains to be decided. The stage to 
which our knowledge of the dynamics of animal 
luminescence has advanced may be indicated by 
the fact that the author only commits himself to the 
statement that “ perhaps the reaction takes place 
in two stages,” a compound luciferin-luciferase 
being first formed and then undergoing oxidation. 

A valuable bibliography is given at the end of 
the book, which is printed in clear type and well 
supplied with illustrations and diagrams. 

T. S. P.’ 

Our Bookshelf. 

The Arithmetic of the Decimal System . By Dr. J, 

Cusack. Pp. xvi + 492. (With answers.) 

(London: Macmillan and Co., Ltd., 1920.) 6 $« 
Dr. Cusack is a firm believer in the decirnal 
system, and there can be no doubt that he speaks 
with some authority, in view of the great experi¬ 
ence he has enjoyed of teaching arithmetic and 
other branches of a business training to all classes 
of pupils. Many have argued theoretically about 
the educational and commercial advantages of a * 
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decimal system, as against the complicated nota¬ 
tions now in use in this country, and some have 
worked out decimal systems which they considered 
suitable for introduction by Act of Parliament. 
Dr. Cusack has gone a step further by producing 
a text-book of arithmetic in which the calcula¬ 
tions are all in terms of the decimal notation, and 
the various quantities dealt with, like length, area, 
volume, weight, and money, are all decimalised. 

The author does not desire to introduce the 
metric 'system. This is merely one form of 
decimal system, and Dr. Cusack considers that 
we in this country are so much accustomed to the 
use of the yard, the hundredweight, the gallon, 
the pound sterling, etc., that it is necessary to 
retain these units in any decimal system we em¬ 
ploy. The effect of the acceptance of this idea 
would therefore be merely the abolition of the 
vulgar fraction in business and other calculations ; 
the difference between the English and the Con¬ 
tinental units would still remain. This is not the 
place for a discussion of the problem, but it must 
be pointed out that a considerable fraction of the 
advantages derivable from such a radical change 
of our English system of units would be lost if 
we refused to fall in with the Continental metre, 
gramme, and litre. As regards money units, the 
matter is entirely different—international ex¬ 
changes have such huge relative time-gradients 
that it is idle to attempt any international equal¬ 
isation of the currency. 

Dr. Cusack’s book is excellently written and 
produced. It is really a piece of propaganda 
literature, and as such it should have more effect 
than any number of Parliamentary speeches and 
Chamber of Commerce resolutions in educating 
public opinion in the direction of accepting a long- 
overdue reform of our system of units. 

S. Brodetsky. 

Annales de VObservatoire astronomique de Tokyo. 
Tome 5, 40 fascicule. Studies on Astronomi¬ 
cal Time-Keepers and Time-Preserving Systems. 

S6tome. Pp. ii + 59. (Tokyo : 

! Imperial University, 1921.) 1 

the determination and distribu¬ 
tion of accurate time has been advanced consider¬ 
ably in recent years by the use of the moving wire 
in observing transits, and the introduction of wire¬ 
less time-signals. Hence the analysis of the 
behaviour of high-class time-keepers under various 
conditions, whibh is dealt with in this memoir, is 
likely to be of general utility. Mr. S6tome notes 
that chronometers are essential in Japanese 
observatories as a supplement to pendulum clocks, 
on account of the prevalence of earthquake shocks, 
which produce abrupt changes on the error and 
rate of a clock, but have no sensible effect on a 
chronometer. It is shown that the chronometer 
rates are sensitive to changes of atmospheric 
pressure and humidity, so that an air-tight case 
should be used. Most of the chronometers 
showed perceptible change of rate according to 
the interval that had elapsed since winding; this 
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change was diminished by using a falling weight 
instead of a spring as motive power, a method 
that is practicable in an observatory, but not at 
sea. 

The section on pendulum clocks deals not only 
with those at Tokyo, but also with the records of 
the standard clocks of several European observa¬ 
tories. There is a curious general tendency to 
acceleration of rate, which may be due to accumu¬ 
lation of dust, rust, etc., on the rod and bob. 
An examination is made of the properties of dif¬ 
ferent metals that are used as pendulum rods; it 
is found that invar is subject to gradual elonga¬ 
tion and irreversible thermal expansion; quartz 
or tungsten are suggested as suitable. The im¬ 
portance of an air-tight chamber, with constant 
pressure and temperature, is emphasised. 

Finally, the memoir deals with the determina¬ 
tion of true time, which involves the distribution 
of error between the transit observation and the 
timepiece. It is suggested that abnormalities in 
the former may sometimes be due to lateral refrac¬ 
tion, arising from unsymmetrical temperature dis¬ 
tribution. The ratio of probable errors of the 
observed transit and the assumed clock rate 
having been found by experience at each observa¬ 
tory, formulae are given for obtaining a weighted 
mean.clock error. 

A. C. D. Crommelin. 

String Figures. By W. W. Rouse Ball. Second 

edition. Pp. 69. (Cambridge : W. Heffer and 

Sons, Ltd., 1921.) 2 S. 6d. net. 

This book is a second and enlarged edition, of 
which we have already noticed the first issue 
(Nature, vol. 106, p. 640). The subject is com¬ 
paratively new, though one variety, the cat’s 
cradle, has a literary pedigree from the eighteenth 
century, and the boys at Christ’s Hospital used 
to play it in the time of, Charles Lamb, as related 
by that charming writer in his essay on the famous / 
foundation; but the discovery of the more interest¬ 
ing forms dates from the Cambridge expedition to 
Torres Straits in 1898 under the leadership of 
Drs. Haddon and Rivers. Since then many in¬ 
teresting figures have been recorded, notably in 
America, by Mrs. Jayne. 

The invention is certainly due to the lower 
culture, and the distribution of the figures is very 
interesting. That known as “Lightning” comes 
from the Navaho Indians of Arizona; the now 
almost extinct Apaches passed on the “Tent 
Flap ” to the Mexican Indians; “ Man Climbing a 
Tree” comes from the Queensland blacks; the 
“Batoka Gorge” was accidentally discovered by 
someone who showed some other figures to the 
native police escort at the Victoria Falls. In 
fact, as Mr. Ball tells us, no self-respecting an« 
thropologist ought to go about without a piece of 
string in his pocket. As anyone can now learn; 
a fascinating game under his careful guidance, 
it may be hoped that field anthropologists will 
soon tell us more about its various methods and 
its origin. 
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Letters to the Editor, 

f The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return , or to correspond with 
the writers of , rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications.] 

The Resting-place of Robert Boyle, 

Some months ago, having become very much 
interested in the life and work of the famous English 
philosopher, the Hon. Robert Boyle, and animated 
to a certain extent by the spirit of the pilgrim, I 
thought I would go and look at his last resting-place. 
According to Thomas Birch, who brought out in five 
folio volumes the works of Boyle with a “Life” in 
the year 1744, the philosopher died on December 30, 
1691, seven days after his sister Katherine, Lady 
Ranelagh, with whom he had been keeping house in 
Pall Mall for more than twenty years. Brother and 
sister were buried in the chancel of St. Martin’s-in- 
the-Fields. 

On reaching the church I learned that the old 
church in which they had been laid was pulled down 
in 1721 and replaced by the present edifice. On 
inquiry of the rector he referred me to his church¬ 
warden, Mr. John MacMaster, from whom and from 
his interesting book on the church the following facts 
are derived :— 

The foundation-stone of the new church was laid 
by the Bishop of Salisbury on March 19, 1721. James 
Gribbs, a pupil of Wren’s, was the architect “As the 
bodies buried in the church and part of the church¬ 
yard would be disturbed during the rebuilding, an 
advertisement was inserted in the newspapers notify¬ 
ing^ that the bodies and monuments of any of those 
buried could be taken away for reinterment by rela¬ 
tives on application to the Vicar, Wardens, and Com¬ 
missioners. Several bodies and monuments were 
removed.” It appears, however, that applications for 
permission to set up family monuments in the same 
position in the new church as in the old were not 
granted, and those monuments from the old church 
which were not taken away by relatives were stored 
under the tabernacle or, in some cases, set up in the 
vaults and crypt of the present church. It is on 
record that “ Robert Boyle, the gifted son of the Earl 
of Burlington,” was among those buried in the 
church, but no systematic account was kept of the 
disposal of the remains in, the old church, and there 
is no monument bearing the name of Bovle in the 
crypt at the present day. 

As It seemed possible that there might be some 
tradition in the family,of action taken"by them in 
1721 to preserve the remains of the philosopher, I 
wrote to the present Earl of Cork and Orrery, but 
could get no information. Later, Lady Grace Baring 
(nie Bovle) informed me that after looking into books 
of family records in her possession no clue could be 
found to the mvsterv of Robert Boyle. 

It is remarkable that Birch’s account of the funeral 
and burial should have been published without com¬ 
ment or correction in T744, or more than twenty 
years after the destruction of the old church. No 
modern biographer seems to have inquired further 
into the matter, and it seems probable that the last 
resting-place of the “Father of Chemistry ” will 
remain unknown to the end of time. 

- - ; Wiluam A. Tilden. 

September, 
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Biological Terminology,, 

Dr. Bather (Nature, August 18, p. 778) wishes me 
to explain my glaring truism, “Variation is the sole 
cause of non-inheritance : apart from variations, like 
exactly begets like when parent and child develop 
under like conditions ” [of nurture]. But does it need 
explaining? As he says, and as I have insisted, 
variation is non-inheritance, and for that reason the 
truism is glaring. The words “the sole cause of ” are 
really redundant, and were introduced merely to em¬ 
phasise the fact that there is no other cause. My 
justification for framing the truism lies in the fact 
that that truth is more honoured in breach than in 
observance in biological discussions. I have already 
expressed myself much in the following terms, but 
some repetition seems necessary. Every character is 
a product of antecedent and exciting cause, of nature 
and nurture, of potentiality and stimulus, of power 
to develop and opportunity to develop. Since the 
multicellular individual is derived from a germ, he 
can inherit only through it. In the germ are none 
of the characters subsequently developed in the soma, 
but only powers to develop them. Therefore, strictly 
speaking, he inherits nothing but these powers, the 
sum of which is his nature, while the sum of the 
influences which cause change (or arrest it) is his 
nurture. By a colloquialism, which is pardonable 
since it confuses no one, we speak of a child inherit¬ 
ing his parent’s eyes, or hair, and so on. If a child 
in response to similar nurture produces hair like his 
parent’s, he has not Varied in this respect; he has 
inherited; he is like his parent both by nature and 
through nurture. If he develops different hair in 
response to similar nurture, he has varied; to that 
extent he has not inherited. If owing merely to 
different nurture (e.g. injury) he produces different 
hair, or even none at all, he has inherited, but not 
reproduced. 

Inheritance is altogether an affair of nature; repro¬ 
duction implies the added element of nurture. Re¬ 
production is proof of inheritance; but; non-reproduc¬ 
tion is not proof of non-inheritance. There is, 
indeed, massive evidence of inheritance without re¬ 
production— e.g. in latent ancestral , traits, male 
characters in the summer generation of aphides, and 
the recessive in the impure dominant. If for “hair” 
w^e substitute in the foregoing any of the characters 
which biologists call “acquired,” and use our words 
with the same meanings, then all I have said remains 
exactly true. For example, if a parent and child 
receive similar injuries and develop similar scars, then 
the child inherits the scar. He would really have in¬ 
herited even if he had not received the injury and 
developed the scar. But biologists no not give their 
words with the same meanings. If a child produces 
an “ acquired character ” in the same way as the parent 
did (if he is like the parent both by nature and through 
nurture), they say he has not inherited, but acquired, 
that trait afresh—as if every trait were not acquired 
afresh every time. They ass.ume that he would “in¬ 
herit ” onlv if he reproduced the same trait in response 
to some different nurture, only if he did not inherit, 
only if he were unlike the parent both by nature and 
through nurture. The word “inherit” now means 
“varv.” Now comes my point. The truism is 
founded on the assumption that all characters that can 
possibly be developed are, necessarily, and in exactly 
the same sense, equally innate, acquired, germinal, 
somatic:, and inheritable. Nearly all biological discus¬ 
sions (e.g. the Neo-Lamarddan and Neo-Darwinian) 
are based on contrary assumptions, and imply, there¬ 
fore, the denial of the truism. If it were accepted 
I and borne in mind, most of the labours and disputes 
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which have occupied biologists would automatically 
end, and the way be cleared for further advance. Is 
this the explanation that Dr. Bather desires? 

Can Dr. Bather tell us in terms of utility why, 
when all characters are equally innate, acquired, and 
inheritable, biologists should distinguish them from 
one another by these terms? I am sure he will find 
the task impossible. Fortunately, the historical ex¬ 
planation is clear. Formerly it was universally be¬ 
lieved (and still is popularly) that the soma of the 
child was derived, by means of physiological units, 
gemmules, or what not, from that of the parent-—the 
child’s head from the parent’s head, and so on. 
Granting that assumption, this, the child’s heritage, 
was innate. But it could be altered, as by injury and 
use, and these alterations were acquired. If the 
■soma of the child took origin in that of the parent, 
it was reasonable to believe that characters acquired 
by the parent could be transmitted in some degree to 
the child in whom they would be innate. Hence the 
Lamarckian hypothesis. Obviously, with this con¬ 
ception of heredity, the application of the distinguish¬ 
ing terms “innate,” “acquired,” and “inheritable” 
was intelligible and correct. Characters actually were 
innate or acquired, inheritable or non-inheritable. 
Nature and nurture were warring forces, and attempts 
to estimate their relative strength were reasonable. 
But no clear distinction could be drawn, and, in fact, 
none was drawn, between variations and modifica¬ 
tions, which were all called variations. The truism 
was not true, for what we now recognise as modi¬ 
fications altered the heritage, and like did not produce 
like under like conditions of nurture alone. 

After the discovery of the cellular structure of the 
body the belief grew that the heritage travelled solely 
down the germ-tract. If that were true, only poten¬ 
tialities to develop in this or that way .were trans¬ 
missible ; all characters were equally products of 
nature and nurture; the terms “innate,” “acquired,” 
and “inheritable” became inapplicable to characters 
as distinguishing terms; the physiological classifica¬ 
tion of characters as responses to various stimuli 
became necessary and clear, as did also the distinction 
between variations and modifications; nature and 
nurture were not warring, but co-operating, forces; 
the Lamarckian discussion became absurd, for valid 
reasoning cannot be founded on non-existent differ¬ 
ences ; the truism becairie true, and, .since it covered 
almost the whole area under discussion, there ensued 
a vast simplification of study. One now thought of 
development in terms of nurture, and evolution and 
heredity in terms of the potentialities of the germ- 
plasm, which was conceived as changing through the 
ages, by the accumulation of variations in it, in such 
ways that some of the old. potentialities were 
eliminated or altered and some new ones evolved. 
For example, one conceived man as differing from 
the oak because his nature, and therefore his nurture, 
was different. One ceased to regard him as a being 
compounded of innate and acquired characters. 

Biologists failed to perceive fully the necessary 
implications of their own discoveries. “.Men believe 
that their reason rules over words; but it is also ihe 
case that words react, and in their turn also use their 
influence on the intellect.” The words “innate,” 
“acquired,” and “inherit,” sanctified in usage by 
tradition, exercised a fatal influence. Instead of 
perceiving that all characters are equally innate, 
acquired, and inheritable, biologists proceeded to 
fortify the error by coining new synonyms (“ger¬ 
minal,” “ somatic,” “ blastogenic,” and the like) and 
to discuss the “transmission of acquired characters,” 
“the intensity of inheritance,” and so on. In other 
words, the old notion that the parts of the child ’are 
derived from those of the parent was wonderfully 
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combined, by means of a misuse of language, with 
the new and quite incompatible belief that the heritage 
travels down the germ-tract. When a supposition Is 
true or untrue it may be proved or disproved. When 
it is nonsensical it can be neither proved nor dis¬ 
proved. Crucial testing is then impossible; discussion 
leads merely to more nonsense. At once the word 
“Inherit ” acquired, quite unnoticed, two contrary 
meanings, and, besides, was often used as synonymous 
with “reproduce.” Endless controversy arose; sects 
developed; holy ways of gathering (i.e. restricting) 
evidence were acclaimed; the habit of calmly examin¬ 
ing all the evidence by means of crucial testing fell 
very largely into abeyance. Thus did biology achieve 
the scientific status of theology and politics. Hence 
the present chaos. Hence the fact that, though bio¬ 
logists believe that all characters that develop in 
response to use are “acquired,” they, following tradi¬ 
tion, limit the term to some only of the characters 
that so develop. For example, while they term the 
muscles of the blacksmith “acquired,” they consider 
those of the child and the ordinary man, which grow 
in response to similar nurture, “innate.” Hence the 
failure to observe the magnitude of use-developments 
in the higher animals, and, therefore, to perceive 
what is for human beings the most important phase 
of all evolution, that of the power of so developing. 
Hence the fact that I,* a mere outsider, neither 
zoologist nor botanist, am able to write so impudently 
without fear of being eaten like a shrimp, as would 
have happened had I assailed physics, chemistry, 
mathematics, astronomy, or descriptive zoology or 
botany. 

Biologists may declare that their terms have tech¬ 
nical meanings/ But no such meanings which accord 
with usage can be thought of. The evidence in litera¬ 
ture is plain that every writer has really believed that 
some characters are more innate, acquired, and in¬ 
heritable than others. Witness the synonyms. Again, 
biologists may declare that when they discuss 
Lamarckian “inheritance” they merely consider 
whether these so-called acquirements so alter the 
germ-plasm (cause it to vary) that a character, which 
evolution fitted ancestors to develop in response to 
use or injury, tends to be developed by descendants 
in some other way— e.g. in response to a hormone. 
But why not use plain and correct language ? Why 
designate characters which are not especially innate, 
acquired, and inheritable by those terms? Why say 
“inherit” when exactly tie opposite (vary, non- 
inherit) is meant? W 7 hy suppose that characters 
which develop in response to use or injury (and only 
some of these) have this amazing property of causing 
such wonderful germinal alterations? Why not 
speculate as to whether the development in ancestors 
of ordinary muscles in response to use tends so to 
change the germ-plasm that ordinary muscles can 
be developed in descendants in response -to other 
influences— e.g, hormones? W T hy not question 
whether the development of hair and teeth In ances¬ 
tors in response to hormones tends to cause their 
development in descendants in response ^ to other 
influences— e.g . use or injury? Use, injury, hor¬ 
mones, and the rest of what we call nurture are all 
influences to which evolution has made the Individuals 
of the different races responsive; why, then, select 
only two of them as causes of “acquirements” in 
progenitors and of “Innate” characters in descen¬ 
dants? Why ignore the evidence furnished by the 
evolution of the higher animals, which demonstrates 
that, so far from “innate” characters replacing in 
decendants characters acquired by ancestors, the con¬ 
trary has happened on a vast scale; for, unlike low 
animals, the higher types (in proportion as they are 
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high in the scale) are born helpless, and must develop 
mentally and physically in response to use before they 
can reach maturity and power of maintaining inde¬ 
pendent existence. 

Dr, Bather writes with an air of surprise, “Actually 
we are now talking of biological method.” But have 
we talked of anything else? What other is the insist- 
ence # on precision of language and the necessity for 
crucial testing, and the discussion about the nature of 
evidence and proof? He continues, u My own diffi¬ 
culty has been to devise a question that should be uni¬ 
versally accepted as crucial, or, having devised one, to 
elicit the relevant facts.” Fie indicates the trouble 
exactly. Many biologists—among whom I am sure 
must be Dr. Bather himself—have tested their sup¬ 
positions thoroughly and established them completely, 
and yet have had them rejected on irrelevant grounds 
bv large sections of their fellows who have 4 " unlike 
ideas as to what constitutes evidence and what proof— 
Darwin with his theory of natural selection, for 
example. Some years ago the late Prof. William 
James, much amused, furnished me with a case in 
point. He had happened on an article which seemed 
to him, as it afterwards did to me, good and conclusive. 
This he submitted to a biological colleague, who, while 
disputing not a fact (the facts were indisputable) or an 
inference (I think the inferences were incontrovertible), 
quite simply declared that he hoped they had done 
with that sort of thing for ever. It seems he was a 
devotee of one of the exact and modern methods. 

As to the “ difficulty ... to elicit the relevant 
facts,” I, of course, know nothing about Dr. Bather’s 
special troubles; but I do know that biologists in 
general have always extraordinarily restricted the area 
in which they have sought their facts, and that, in 
the search for exactitude and modernity, they have 
recently restricted it still further. Of course, other 
things being equal, “biologists who can experiment 
with their material are certainly in a far better position 
to perform both these operations than one who can 
only observe ^portions of extinct animals.” But that 
is not the point in dispute. Many sciences deal with 
organisms that, are not extinct; and while experiment 
may add, and, indeed, has greatly added, to our know¬ 
ledge, it can do no more; for, after all, it is only one 
out of several ways of collecting evidence. Dr. Bather 
says : “ Either the glaring truism is an identical pro¬ 
position or it is a statement actually disputed.” I 
believe .he is not quite correct. The statement that 
“variation.is the sole oause of non-inheritance” is, 
in effect, identical with the statement that, “apart 
from variations, like exactly begets like when parent 
and offspring develop under like conditions,” and it 
is actually disputed. Moreover, the truism is prac¬ 
tically identical with the statement that, “apart from 
variations, offspring tend to recapitulate the parental 
development.” It is true that biologists are divided 
on this point—-as they are divided on almost every¬ 
thing else—but only, I think, because they use the 
words “inherit” and “reproduce” as synonymous. 
I hope to deal with this matter shortly. 

I assure Dr. Kidd (Nature, September i, p. n) 
that there is no “catch” in this correspondence. I 
have used the plainest and simplest language I can 
think of, and have pleaded only for the use of ordinary 
scientific methods, ^ including plain and precise lan¬ 
guage, I am too Ignorant to reason about the hair- 
patterns of the modern horse; but of this I am sure, 
that if the collar altered the hair-pattern of the ancestral 
domestic horse, and if the modem colt reproduces this 
alteration without experience of the collar, then we 
have here not inheritance, but variation of a very 
remarkable and unusual sort. In that case the modern 
horse Is like his domestic ancestor neither by nature 
nor by nurture. He is like only in very superficial 
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seeming. If Dr. Kidd will not accept the blacksmith’s 
arm as a good illustration, why not reason from that 
of the ordinary man, which also, as I say, develops 
in response to functional activity, and has so developed 
not for twenty, but for twenty thousands of genera¬ 
tions. G. Archdall Reid. 

Southsea, September 6. 


The Green Colouring of Surf on the Horizon. 

On December 16, 1920, at 5I1. 30m. p.m. Central 
Java time, while the steamer van Noort was passing 
by the small island of Pisang, north of Kroe, on the 
western coast of Sumatra, at a distance of about 
3 km., I noticed that the breakers on the shore were 
not white, but green. Observing the phenomenon 
with a binocular it was possible to see more details. 
The low breakers especially showed the green colour. 
Breakers rising higher became white, the lower right 
and left corners, however, remaining green. As the 
breaker ran forward along the shore a green corner 
preceded, and sometimes the separate crests seemed to 
be coloured. Along the shore of Sumatra, at a dis¬ 
tance of 7 km., no particular colours could be ob¬ 
served. From the upper decks of the steamer the 
colour could be seen, but it was less intense. 

The weather was calm, the sky partly clouded, and 
the sea grey. The horizon was strongly dipped^ I 
saw a sharp horizon before the isle, the surf seeming 
to rise above this horizon. By no means could a con¬ 
tinuous surface of the sea be seen between the ship 
and the island. The phenomenon disappeared at 
6h. 10m. p.m., when the yellow shore-line of the isle 
had become invisible below this apparent horizon. 

My object in directing the attention of readers of 
Nature to this phenomenon is to learn whether the 
green colouring of surf has ever been observed 
before. I have been unable to find any description of 
it, and shall be very glad to learn whether the pheno¬ 
menon has been seen and recorded by others. 

As to the explanation, I believe the cause to be the 
same as that of the “green flash,” as the phenomena 
agree remarkably in some respects. 

Observations of the green flash have been published 
in Nature (vols. 93, 94, and 95 of 1914-15). Mr. C. T. 
Whitmell writes:—“Under favourable conditions at 
sunset, as the upper segment of a yellow sun gradually 
diminishes, the right and left corners of the segment 
become green ; this colour gradually spreads inwards, 
becoming marine, until finally the last tip of the sun 
may appear almost greenish-blue ” (Nature, March 11, 

1915. vo1 - 95 . P- 35 )- , ^ „ 

The same observation has been made by Dr. C. 
Braak (“ Hemel en Dampknng,” August, 1915, p. 52), 
Both phenomena seem to be caused simply by atmo¬ 
spheric dispersion of light, as is explained, for 
example, in a most valuable article by Dr. A. A. Ram- 
baut (“The Green Flash on the Horizon,” Symons's 
Meteorological Magazine, No. 41, 1906)* 

The green fla.sh and the “ green surf ” are not very 
common phenomena. Dispersion being always pre¬ 
sent, one may wonder why the green colouring is 
rather rare. Evershed discussing this fact writes :— 
“It seems to me very probable that this phenomenon 
is In some way connected with the abnormal condi¬ 
tions which at sea produce mirage effects. The layer 
of dense air in contact with the sea might produce 
total reflection for solar rays refracted from below the 
horizon, but the critical angle of reflection will depend 
on wave-length, and it is possible under certain condi¬ 
tions that the green rays may be totally reflected, 
whilst the red are refracted ” (Nature, May 15, 1915, 
vol. 95, p. 286). 
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Indeed, the green flash is often accompanied by 
strongly deformed images of the setting or the rising 
sun. Dr. Braak concludes that the green flash may 
be observed most frequently with a strongly notched 
limb of the sun. The occurrence of the distinct dip 
of the horizon at the time of observation of the green 
colouring of the surf agrees fairly well with these 
views. S. W. Visser. 

Weltevreden Observatory, Java, August 16. 


Scientific Publication. 

In NATURE of September 8, p. 41, Dr. Brierley refers 
to a sore point of modern scientific workers, viz. the 
difficulties of scientific publication, and brings forward 
some, to' use his own expression, “ revolutionary ” ! 
suggestions for overcoming these difficulties. I am 
fully convinced that Dr. Brierley’s proposal to combat 
this evil by abandoning the practice of publishing 
in full works of scientific merit, deleting technical por¬ 
tions, and eliminating plates, and substituting for them 
summaries for the convenience of the “general scien¬ 
tific public, ” would prove to be a great hindrance to 
scientific progress if adopted. 

Dr. Brierley’s arguments for the adoption of this 
course are: (1) that the majority of papers have no 
permanent value in the advancement of science, and 
(2) that the special articles are not intelligible to 
workers in other branches of the same science. 

It is very difficult to judge the value of scientific 
publications, and still more difficult to predict their 
possible value in the future. Mendel’s paper, for in¬ 
stance, at the time of its publication in 1865, escaped 
notice, and could be termed “of no permanent value ” 
by his contemporaries, but, as we know, it was “dis¬ 
covered ” about twenty years later, and proved to be 
the foundation of the new doctrine of heredity. The 
truism that all scientific works, whether great or 
small, are the foundation on which the building of 
science is constructed stands good here. 

It is highly important that all works should be pub¬ 
lished in full for the benefit of specialists all over the 
world, and not in “popular ” form for the general 
scientific public, which will always find what it wants 
in general treatises and summaries. This would be 
impossible if, as Dr. Brierley suggests, the original 
memoirs were stored “in a kind of Somerset House 
for scientific records.” Indeed, this would take us 
back to the Middle Ages. 

The difficulties of scientific publication, however, are 
real, and I think that instead of* faire bonne mine & 
mauvais jeu, as Dr. Brierley suggests, we should do 
our utmost to save the position and apply to the State 
for subsidy. We can surely afford to save our scien¬ 
tific literature, taking into account that scientific 
papers published in the whole country during one year 
are but a fraction of what is published daily in" the 
Press in London alone. Cecil A. Hoare. 


Behaviour in Lizards. 

We kept here this summer two .common lizards 
(Lacerta vivipara ), one a very active male, the other 
a female which was much less active because she was 
soon to give birth to a litter of young. One day I 
turned a batch of earwigs into the lizards’ bowl, and 
a vigorous hunt ensued. When a lizard seizes any 
sort of prey it shakes it violently and repeatedly before 
swallowing it, thus incidentally advertising its success. 
At one moment it happened that the female was 
worrying an earwig when the male had none. He 
darted across and tried to snatch her earwig from 
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her. She eluded him that time, but a few seconds 
later he tried again and succeeded. She made no 
attempt to get the earwig back; soon after he had 
swallowed it, however, she pounced on him and bit 
his elbow, tearing off a small piece of skin. 

This was remarkable enough, since at all ordinary 
times these lizards never showed any sign of resent¬ 
ment—when, for example, one of them spread itself 
over the other in competing for a patch of sunlight. 
But about two minutes later something happened 
which surprised me still more. The female sighted 
an earwig sheltering half under a stone. Seeing the 
quick, purposeful turn of her head, the male ran up 
on to the stone and stood waiting. Neither moved 
for some seconds; then with a dart the female seized 
the male by the snout and held him for two or three 
seconds in spite of his struggles. The moment he 
freed himself she pounced on the earwig (which had 
not moved), and went through the usual actions of 
worrying, champing, and swallowing without further 
interference from the male. 

On a cold day our lizards were scarcely more lively 
than newts. Temperature made all the difference to 
them. After half an hour of hot sunshine the male 
was as active and alert as a terrier; he would leap 
at flies and catch them in the air. This episode with 
the earwigs happened on a hot day, but even so it 
seemed to imply cerebral processes which one scarcely 
expects to find in such an animal as this small lizard. 

E. Leonard Gill. 

Hancock Museum, Barras Bridge, 
Newcastle-upon-Tyne, September 28. 


Breeding Periods of Newt and Slew-worm. 

On September 27, when examining a ditch-pool 
which used to produce Hydra, I found a number of 
larvae of the common newt varying in size from 
11 to 20 mm., the smaller two-legged, probably less 
than two weeks old, the larger more advanced, with 
well-grown hind-legs. 

The pool in question was dried up during the early 
summer, and until half an inch of rain on July 15 
and 16 thoroughly wetted the ditches no newts could 
have bred there, although they were breeding in a 
deep quarry-hole within a hundred yards. We 
regularly obtain newt larvae in July for class purposes, 
but the end of September seems unduly late. 

Three possible explanations suggest themselves:— 

(1) The old newts in the locality have bred twice, 

(2) the spring-born newts have bred in late summer, 
or (3) newts belonging to the place in question have 
been able to hold up their spawn until favourable 
conditions occurred, which did not happen until the 
third week in July. 

It would be interesting to have the observations of 
other naturalists on late breeding. 

Last year, when the weather conditions were very 
different, slow-worms were late in breeding, gravid 
females occurring in the last week in September and 
newly hatched young in the second week in October. 

Richard Elmhirst. 

Keppel, Millport, September 29. 


The Highest Inhabited House. 

I should very much doubt the accuracy of the 
statement in Nature of September 15^ p. 78, that a 
dwelling at 17,100 feet in the Andes is the highest 
inhabited house in the world. I feel confident that 
this can be claimed to be the case in the Himalayas, 
probably in the Karakoram or Ladak chains In 'fix#' 
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north of Kashmir, where there are several high passes 
between the altitude of 18,000 and 19,000 ft. 
Within my own personal knowledge, the highest 
inhabited house (at least for a few weeks in the 
summer of each year) is near the summit of the 
Donkia Pass in the north of Sikkim, which is 
claimed by the Tibetans to be in Tibet,. the height 
of the pass, according to the trigonometrical survey, 
being 18,100, and per aneroid 18,400 ft., at which 
height the amount of oxygen in the air is only about 
half that at sea-level. This is a stone hovel, and' 
is occupied by a Tibetan guard or outpost of four 
or five men. It would be an easy matter for the 
inhabitants of the Tibetan Plateau to become acclima¬ 
tised to that altitude, living, as they do, at a height 
of between 15,000 and 16,000 ft. I wonder, however, 
whether the rarefication of the atmosphere adversely 
affects their longevity, as is known to be the case 
with the monks of St. Bernard in the Swiss Alps. 

Plymouth. W. Harcourt-Bath. 


The remark found fault with by Mr. Harcourt-Bath 
is not mine, but the author’s (Prof. Bowman, p. 52 
of his work on “The Andes of Southern Peru ”). 

The surest way of breaking a supposed world record 
is to publish it. 

No doubt Prof. Bowman was not aware of Mr. 
Harcourt-Bath’s experience in Tibet, otherwise he 
would not have stated that “the loftiest habitation in 
the world is in Peru.” Both may be stone hovels, 
oblong and grass-thatched (there is a good photograph 
on p. 48), and both houses happened to hold five people. 
But whilst the Tibetan custom-house officers seem to 
be on duty for only a few weeks in the height of the 
season, the Peruvian shepherd family appear to use 
their place as a permanent residence. “At frequent 
intervals during the three months of winter snow falls 
during the night and terrific hailstorms in the late 
afternoon drive both shepherds and flocks to the 
shelter of leeward slopes or steep canyon walls.” 

The altitude of the Great St. Bernard Hospice is 
only 8,100 feet, about the same, or even less, than that 
of several large towns in Mexico where longevity is 
common. The self-sacrificing Augustine monks, resi¬ 
dent for a limited number of years, do suffer, not from 
the rarefied air, but from the severe and vile climate 
and unheated rooms. “ The Reviewer. 


The Use of the Glassies. 

In discussing “Classical and Modern Education” 
(Nature, September 8, p. 64) is there not some clear 
separation needed between two very different purposes 
of training in the classics? For knowledge of human 
nature, for political sense, for the feeling of the life of 
past times apd its views, translations are practically 
as effective as original texts. The gain from using the 
original language is that of the aesthetic values and 
training. To revile “the inadequacy of translations ” 
solely refers to the aesthetic values, and not to the 
practical values for life. What has been the effect 
on Europe of translations from Hebrew and Greek in 
the Bible? Do we talk of exposing their inadequacy 
as a reason for ignoring them ? Why have many 
great scholars worked for years at translations if thev 
thought them useless? 

The cant of the grammarian trying to sink the 
classics under the weight of his own interests in lan¬ 
guage must be ignored. Let ys have every child in a 
secondary school familiar with the great authors, from 
Herodotus to Ammianus, and then let those who have 
ability and time for language learn, as we learn 
Hebrew, off a familiar translation. W. M. F. P. 
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Indian Land MolSusca. 

In Lt.-Col. Godwin-Austin’s instructive review of 
the latest volume in the official “Fauna of India” 
(Nature, September 22, p. 106) he rightly lays stress 
on the importance of preliminary work in the pre¬ 
paration of what are supposed to be authentic hand¬ 
books. May I state that on hearing that Mr, pude’s 
volume was in actual preparation I wrote offering the 
loan of the material in the Indian Museum, includ¬ 
ing both the whole of Nevill’s type-specimens and 
the vast accumulation of unnamed material obtained 
bv the Zoological Survey of India in recent years. My 
offer was ignored or refused, apparently because the 
volume had to be out by a given date. I make this 
statement because I find that it is commonly believeu 
that the Zoological Survey of India, of which I have 
the honour to be director, is in some way responsible 
for the “Fauna of British India.” This is not the 
case. N. An nan dale . 


Auroral Display of September 28 - 28 . 

During the whole night of September 28 I was 
photographing the spectra of stars. In the early 
morning, at 1.25 a.m. G.M.T., 1 was leaving the 
dome to proceed to another dome, in which Mr, W. B* 
Rimmer was working, when I observed a bright 
aurora low down on the northern horizon. I called 
Mr. Rimmer, and we observed it together. 

The streamers, of a whitish hue, were scintillating 
and changing their intensities very rapidly; some¬ 
times one streamer became very brilliant and faded 
away, and sometimes another. The whole pheno¬ 
menon from the time I first observed it lasted about 
twenty-five minutes. Up to the time of writing 
I have seen no published record of this aurora. 

William J. S. Lockyer* 

Norman Lockyer Observatory, Salcombe Hill, 
Sidmouth, South Devon, October 2. 

The Ssotopy of the Radio-elements. 

The nucleus-model of the radio-elements proposed 
by Lise Meitner ( Die Naturunssenschaflcn, vol, 9, 
pp. 423-27, 1921) permits of the division of the radio¬ 
active isotopes into three, or even four, classes. 

(1) Isotopes of the first class are elements which 
possess only the same nuclear charge and the same 
arrangement of their outer electrons, e.g, Ra and 
MsTh,. 

(2) Isotopes of the second class have, in addition, 
the same nuclear mass (i.e. the same atomic weight) 
and the same total number of nuclear “building 
stones,” e.g. lo and UY. 

(3) Isotopes of the third class still possess the same 
number of each nuclear building stone, but they have 
a different arrangement of these in the atomic 
nucleus, and thus also different chances of dis¬ 
integrating, e.g . RaD and AcB. 

(4) Isotopes of the fourth class would be elements 
possessing the same arrangement of the nuclear 
building stones in the atomic nucleus, and thus the 
same probability of disintegration. Such elements 
actually^ exist, but we have no available means of 
distinguishing between them. Hence we cannot at 
present designate them as isotopes (e.g. RaG and 
AcD). 

The branching of the uranium family at Un thus 
ends, with the end-product of the radium- and 
actinium-family. This common end-product of the 
two radio-active families is lead with the atomic 
weight 206. 

The more detailed discussion of this subject will 
appear in the Zeitschrift fiir phvsikalische Chemic . 

M. L. Neuburger. 

Neubaugasse 79, Vienna, VII,, September 10. 
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Water Power 

By Prof. A. H. 

THE extent to which the water powers of the 
JL world have been investigated and developed 
during the past decade forms one of the striking 
engineering features of the period. Although 
falling or flowing water formed the earliest of the 
natural sources of energy to be utilised for indus¬ 
trial purposes, it is of interest to note that two- 
thirds of the water power at present in use has i 
been developed within the last ten years. 

The urgent demand for energy to supply the ■ 
abnormal requirements of the war period, com¬ 
bined with the world shortage of fuel, was 
responsible for an unprecedented rate of develop- i 
ment in most countries with available water-power 
resources, and especially in those countries 
normally dependent on imported fuel. 

"World's Available Water Power. —During the 
past few years much attention has been paid to ! 
statistics of available and developed water powers, | 
and it appears that the available horse-power of j 
the world is of the order of two hundred millions, | 
of which approximately twenty-five millions is at ; 
present developed or is in course of development, j 

Power Available in Great Britain and in the | 
British Empire .—With the noteworthy exceptions ; 
of Canada and New Zealand, practically nothing j 
had been done, prior to 1915, by any part of the 
British Empire to develop or even systematically 
to investigate the possibilities of developing its 
water powers. It is true that a number of large | 
installations had been constructed in India and 
Tasmania, but their aggregate output was rela¬ 
tively inconsiderable. 

Since then, however, there has been a general 
tendency to initiate such investigations, and at the j 
present time these are being carried out with vary¬ 
ing degrees of thoroughness in India, Ceylon, l 
Australia, South and East Africa, and British j 
Guiana. While it is known that there is ample 
water power in Newfoundland, Nigeria, Rhodesia, 1 
Papua, and the Gold Coast, no very definite i 
information is available, nor are any steps appa¬ 
rently being taken to obtain data in these ! 
countries. 

The Water-power Committee of the Conjoint 
Board of Scientific Societies, which has been 
studying the state of investigation and develop- | 
meat throughout the Empire since 19173 has, how- j 
ever, come to the conclusion that its total avail¬ 
able water-power resources are at least equivalent 
to between fifty and seventy million horse-power. 

Of the developed power in the Empire about 
So per cent, is in Canada. Throughout the 
remainder of its territories only about 700,000 
horse-power is as yet developed, or only a little 
more than 1 per cent, of the power available, a 
figure which compares with about 24 per cent, for 
the whole of Europe, and 21 per cent, for North 

1 Abridged from the presidential address delivered to Section G 
(Engineering) of the British Association at Edinburgh on September 9. 
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Development . 1 

Gibson, D.Sc. 

America, including Canada and the U.S.A. 
These figures sufficiently indicate the relatively 
large scope for future development. 

With a view of ascertaining the resources of our 
own islands, a Board of Trade Water-power 
Resources Committee was appointed in 1918. 
This Committee, which has just presented its final 
report, has carried out preliminary surveys of as 
many of the more promising sites as its limited 
funds allowed, and has obtained data from the 
Board of Agriculture for Scotland, the Ordnance 
Survey Department, the Ministry of Munitions, 
and from civil engineers in private practice, 
regarding a large number of other sites. 

As might be anticipated, Scotland, with its com¬ 
paratively high rainfall, mountainous area, and 
natural lochs, possesses relatively greater possibili¬ 
ties than the remainder of the United Kingdom, 
and investigation has shown that it offers a 
number of comparatively large schemes. Nine of 
the more immediately promising of those examined 
by the Committee have an average output ranging 
from 7000 to 40,000 continuous 24-hour horse¬ 
power, and an aggregate capacity of 183,000 
horse-power, while in every case the estimated 
cost of construction is such that power could be 
developed at a cost appreciably lower than from a 
coal-fired station built and operated under present- 
day conditions. The aggregate output of the 
Scottish schemes brought before the notice of the 
Committee, some of which, however, are not com¬ 
mercially feasible at the moment, is roughly 
270,000 continuous horse-power. 

In addition to these there are a very large 
number of other small schemes which have not 
yet been investigated, 2 and it is probably well 
within the mark to say that there are water-power 
sites in the country capable of developing the 
equivalent of 400,000 continuous horse-power, or 
1,500,000 horse-power over a normal working 
week, at least as cheaply as from a coal-fired 
installation. 

A number of attractive schemes are also avail¬ 
able in North Wales, though these are in general 
more expensive than those in Scotland. 

Owing to the general flatness of the gradients, 
there are, except possibly around Dartmoor, no 
schemes of any large individual magnitude in 
England, but there are a large number of powers 
ranging from 100 to 1000 horse-power which 
might be developed from river flow uncontrolled 
by storage. 

Investigations on a few typical watersheds 
throughout England and Wales appear to show 
that the possible output averages approximately 
eight continuous horse-power per square mile of 
catchment area, which would be equivalent to an 

2 In a paper read before the Royal Society of Arts on January 25, roi 3 , 
Mr, A. Newlands gave a list of 122 potential Scottish schemes, the capacity 
of which he estimated, on a very conservative basis, at 375,000 horse-power. 
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aggregate of about 450,000 horse-power. 
Although much of this potential output is^ not com¬ 
mercially feasible, it would give the equivalent of 
500,000 horse-power over a normal working week 
if only 30 per cent, of it were fully utilised. 

In the report recently issued by the Irish Sub- 
Committee of the Board of Trade Water-power 
Committee it is estimated that approximately 
500,000 continuous 24-hour horse-power is com¬ 
mercially available in Ireland, and that if utilised 
over a 48-hour working week, its capacity would 
be at least seven times as great as thair of the 
engine pow T er at present installed in the country 
for industrial purposes. 

It appears then that, although the water-power 
possibilities of the United Kingdom are small in 
comparison with those of some more favoured 
countries, they are by no means so negligible as 
is commonly supposed, even in comparison with 
the present industrial steam-power resources of 
the country. 

The capacity of the fuel-power plants installed 
for industrial and public utility services in the 
United Kingdom in 1907 was approximately 9-8 
million horse-power. Allowing for an increase of 
15 per cent, since then, and an average load factor 
of 35 per cent., this is equivalent to 32,000 million 
horse-power hours per annum, or to a con¬ 
tinuous 24-hour output of only 3-7 million horse¬ 
power. 

According to Sir Dugald Clerk, the average 
consumption of coal per horse-power hour in this 
country is about 3-9 lb., which, on the above basis, 
would involve a total annual consumption of 
fifty-five million tons for industrial purposes, not 
including railways or steamships. 

Adopting this figure of 32,000 million horse¬ 
power hours as the annual demand for power for 
industrial purposes, it appears that the inland 
water-power resources of the United Kingdom are 
capable of supplying about 27 per cent, of this, 
a proportion which, in such an industrial country 
as our own, is somewhat surprisingly large. 

Many of the small powers would be well adapted 
for linking up, as automatic or semi-automatic 
stations, into a general network of electricity 
supply, or for augmenting the output of municipal 
supply works, as has been done so successfully, 
for example, at Chester, Worcester, and Salis¬ 
bury. 

The development of the many small schemes 
available in the Scottish Highlands would prob¬ 
ably have a great effect on the social life of the 
community. It would go far towards reviving 
and extending those small local industries which 
should form an essential feature of the ideal rural 
township. Commercially such undertakings may 
appear to be of small importance, but as a factor 
in promoting the welfare of the State, economical 
and political, their influence can hardly be over¬ 
estimated. 

Some of the larger schemes in Scotland would 
lend themselves admirably to transmission to its 
industrial districts, while others, in close vicinity 
to the sea-board, would appear to be well adapted 
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for supplying chemical, or electro-physical, or 
metallurgical processes. 

Conservation .—-The importance of water-power 
development from the point of view of conserva¬ 
tion of natural resources requires no emphasis. 
When the value of coal purely as a chemical asset, 
or as a factor in the manufacture of such materials 
as iron and steel, cement, etc., is considered, 
its use as a fuel for power purposes, when any 
other equally cheap source of energy is available, 
would appear, indeed, to be unjustifiable. 

The consumption of coal in the best modern 
steam plant of large size, giving continuous out¬ 
put, would be about nine tons per horse-power 
year, and on this basis the world's available water 
power if utilised would be equivalent to some 
1,800,000,000 tons of coal per annum. The 
world’s output of coal in 1913 wqs approximately 
1,200,000,000 tons, of which about 500,000,000 
tons were used for industrial power purposes, so 
that on this basis 55,000,000 continuous water 
horse-power would be equivalent to the world’s 
industrial energy at that date. 

Not only does the use of water power lead to a 
direct conservation of fuel resources, but it also 
serves to a notable degree to< conserve man power. 
To take an extreme example, each of the 40,000 
horse-power units now being installed at Niagara 
Falls will require for operation two men per shift. 
It is estimated that to produce the same power 
from a series of small factory steam plants, more 
than eight hundred men would be required to mine, 
hoist, screen, load, transport by rail, unload, and 
fire under boilers the ooal required, while, if 
account be taken of the additional labour involved 
in horse transport, wear and tear of roads and of 
railroad tracks and rolling stock, the number 
would be considerably increased. 

Uses of Hydro-Electric Energy .—While a large 
proportion of the energy developed from water 
power is utilised for industrial purposes and for 
lighting, power, and traction, an increasing pro¬ 
portion is being used for electro-chemical and 
electro-metallurgical processes. 

In Norway the electro-chemical industry 
absorbed 770,000 horse-power in 1918, or approxi¬ 
mately 75 per cent, of the total output, as com¬ 
pared with 1500 horse-power in 1910. Of this 
some 400,000 horse-power was utilised in nitrogen 
fixation alone. 

The production of electric steel in the U.S.A. 
increased from 13,700 tons in 1909 to 24,000 tons 
in 1914, and to 511,000 tons in 19x8, this latter 
quantity absorbing 300 million kw. hours, equiva¬ 
lent to almost 400,000 continuous horse-power. 

In Canada, in 1918, the pulp and paper industry 
absorbed 450,000 horse-power, or 20 per cent, of 
the ^ total, while the output of central electric 
stations amounted to 70 per cent, of the total. 

The electrification, on a large scale, of trunk 
line railways is also a probability in the not dis¬ 
tant future. In the U.S.A. 650 miles of the main 
line of the Chicago, Milwaukee, and St. Paul 
Railway, comprising 850 miles of track, have 
been electrified, the power for operation being 
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obtained from hydro-electric stations. In France [ 
m‘uch of the track of the Compagnie du Midi in 
the region of the Pyrenees has been electrified 
with the aid of water power; much of the Swiss 
railway system has been electrified; and the elec¬ 
trification of many other trunk lines on the Euro¬ 
pean continent is at present under consideration. 

Quite apart from the probable huge demand in 
the distant future for energy for the manufacture 
of artificial fertilisers by some system of nitrogen 
fixation, agriculture would appear to offer a 
promising field for the use of hydro-electric power. 

Much energy is now being utilised in the U.S. A. 
for purely agricultural purposes. In California, 
for example, there is in effect one vast system of 
electrical supply extending over a distance of 800 
miles with 7200 miles of high-tension trans¬ 
mission lines. This is fed from seventy-five 
hydro-electric stations, inter-connected with forty- 
seven steam plants, to give a total output of 
785,000 horse-power. A further group of 
thirteen hydro-electric schemes now under con¬ 
struction will add another 520,000 horse-power. 

A large proportion of this power is used in agri¬ 
culture, and a census in 1915 showed that elec¬ 
tric motors equivalent to morej than 190,000 horse¬ 
power were installed on CaliWnian farms. The 
Californian rice industry is almost wholly depen¬ 
dent on irrigation made possible by electric 
pumping, while most of the mechanical processes 
involved in farming are being performed by elec¬ 
tric power. 

There can be little doubt that the economic 
development of many of our tropical dependencies 
is bound up in the development of their water¬ 
power resources. Not only would this enable 
railroads to be operated, irrigation schemes to be 
developed, and mineral deposits to be mined and 
worked, but it would also go far to solve the black 
labour problem, which promises to be one of some 
difficulty in the near future. 

While those outlets for electrical energy which 
are now in sight promise to absorb all the energy 
which can be cheaply developed for many years 
to come, there are many other probable directions 
in which cheap energy would find a new and profit¬ 
able outlet. Among these may be mentioned the 
purification of municipal water supplies, the 
sterilisation of sewage, the dehydration of food 
products, and the preservation of timber. 

Research in Hydro-Electric Problems .—There 
are few branches of engineering in which research 
Is more urgently required and in which it might 
be more directly useful. 

Among the many questions still requiring in¬ 
vestigation on the civil and mechanical side may 
be mentioned :— 

1. Turbines .—Investigation of turbine corro¬ 
sion as affected by the material and shape of the 
vanes. 

Effect of erosion due to sand and silt. 

Resistance to erosion offered by different 
materials and coatings. 

Bucket design in low head high-speed turbines. 

Draft tube design. 
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Investigation of the directions and velocities of 
flow in modern types of high-speed turbines. 

Investigation of the degree of guidance as 
affected by the number of guide and runner vanes. 

2. Conduits and Pressure Tunnels .—The 
design of large pipe lines under low heads with 
the view of reducing the weight of metal. The 
investigation of anti-corrosive coatings, so as to 
reduce the necessity for additional wall thickness 
to allow for corrosion. 

Methods of strengthening large thin-walled 
pipes against bending and against external 
pressures. 

Methods of lining open canals and of boring and 
lining pressure tunnels. 

Effects of curvature in a canal or tunnel. 

3. Dams .—Most efficient methods of construc¬ 
tion and best form of section especially for rock- 
fill and earthen dams. Best methods of produc¬ 
ing water tightness. 

4. Run-off Data .—Since the possibility of 
designing an installation to develop the available 
power efficiently and economically depends in 
many cases essentially on the accuracy of the run¬ 
off data available, the possession of accurate data 
extending over a long series of years is of great 
value. 

While such data may be obtained either from 
stream gaugings or from rainfall and evapora¬ 
tion records, the former method is by far the more 
reliable. For a reasonable degree of accuracy, 
however, records must be available extending over 
a long period of years, and at the present moment 
such data are available only in very few cases. 

Where accurate rainfall and evaporation records 
are available, it is possible to obtain what is 
often a sufficiently close approximation to the 
run-off, but even rainfall records are not generally 
at hand where they are most required, and even 
in a district where such records are available, they 
are usually confined to easily accessible points, and 
are seldom extended to the higher levels of a 
catchment area where the rainfall is greatest. 
Even throughout the United Kingdom our know¬ 
ledge of the rainfall at elevations exceeding 500 ft. 
is not satisfactory, and little definite is known 
concerning that at elevations exceeding 1000 ft. 

In this country evaporation may account for 
between 20 and 50 per cent, of the annual rainfall, 
depending on the physical characteristics of the 
site, its exposure, mean temperature, and the type 
of surface covering. In some countries evapora¬ 
tion may account for anything up to 100 per cent, 
of the rainfall. As yet, however, few records 
are available as to the effect of the many variables 
Involved. An investigation devoted to the ques¬ 
tion of evaporation from water surfaces, and from 
surfaces covered with bare soil and with various 
crops, under different conditions of wind, expo¬ 
sure, and mean temperature, would appear to be 
urgently needed. If this could be combined with 
an extension of Vermeulle’s Investigation Into the 
relationship between rainfall, evaporation, and 
run-off on watersheds of a few characteristic 
types, it would do much towards enabling an accu- 
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rate estimate of the water-power possibilities ol 
any given site to be predetermined. 

Even more useful results would follow the 
initiation of a systematic scheme of gauging 
applied to all streams affording potential power 
sites. 

Tidal Power .—The question of tidal power has 
received much attention during the last few years. 
In this country it has been considered by th* 5 
Water-power Resources Committee of the Board 
of Trade, which has issued a special tidal power 
report dealing more particularly with a sug*gested 
scheme on the Severn. The outline of a specific 
scheme on the same estuary was published bv the 
Ministry of Transport towards the end of 1920. 

In France a special commission has been 
appointed by the Ministry of Public Works to con¬ 
sider the development of tidal power, and it has 
been decided to erect a 3000 kw. experimental 
plant on the coast of Brittany. With the view of 
encouraging research the Government proposes 
to grant concessions, where required, for the 
laying down of additional installations. 

The tidal rise and fall around our coasts repre¬ 
sents an enormous amount of energy, as may be 
exemplified by the fact that the power obtainable 
from the suggested Severn installation alone, for 
a period of eight hours daily throughout the year, 
would be of the order of 450,000 horse-power. 

Many suggestions for utilising the tides by the 
use of current motors, float-operated air com¬ 
pressors, and the like have been made, but the 
only practicable means of utilising tidal energy 
on any large scale would appear to involve the 
provision of one or more dams, impounding the 
water in tidal basins, and the use of the im¬ 
pounded water to drive turbines. 

The energy thus rendered available is, however, 
intermittent; the average working head is low and 
varies daily within very wide limits, while the 
maximum daily output varies widely as between 
spring and neap tides. 

If some electro-chemical or electro-physical pro¬ 
cess were available, capable of utilising an inter¬ 
mittent energy supply subject to variations of this 
kind, the value of tidal power would be greatly 
increased. At the moment, however, no such 
process is commercially available, and in order, 
to utilise any isolated tidal scheme for normal 
industrial application it is necessary to provide 
means for converting the variable output into a 
continuous supply constant throughout the normal 
working period. 

Various schemes have been suggested for 
obtaining a continuous output by the co-ordinated 
operation of two or more tidal basins separated 
from each other and from the sea by dams with 
appropriate sluice gates. This method, however, 
can get over the difficulty of equalising the out¬ 
puts of spring and neap tides only if it be arranged 
that the maximum rate of output is that governed 
by the working head at the lowest neap tide, in 
Which case only a small fraction of the available 
energy is utilised. 

When a single tidal basin is used it is necessary 
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to provide some storage system to absorb a por¬ 
tion of the energy during the daily and fortnight!}' 
periods of maximum output, and for this purpose 
the most promising method at the moment appears 
to involve the use of an auxiliary high-level reser¬ 
voir into which water is pumped when excess 
energy is available, to be used to drive secondary 
turbines as required. It is, however, possible that 
better methods may be devised. Storage by the 
use of electrically heated boilers has been sug¬ 
gested, and the whole field of storage is one which 
would probably well repay investigation. 

If a sufficiently extensive electrical network 
were available, linking up a number of large steam 
and inland water power stations, a tidal power 
scheme might readily be connected into such a 
network without any storage being necessary, and 
this would appear to be a possibility which should 
not be overlooked in the case of our own country. 

Investigation necessary .—A tidal power project 
on any large scale involves a number of special 
problems for the satisfactory solution of which 
our present data are inadequate. 

Thus the effect of a barrage on the silting of a: 
large estuary, and the exact effect on the level in 
the estuary and in the tidal basin at any given 
time can only be determined by experiment, either 
on a small installation, or preferably on a model 
of the large scheme. 

Many of the hydraulic, mechanical, and elec¬ 
trical problems involved are comparatively new, 
and there is little practical experience to serve as 
a basis for their solution. 

Among these may be mentioned 

1. The most advantageous cycle of operations 
as regards working periods, mean head, and 
variations of head. 

2. The methods of control and of sluice-gate 
operation. 

3. Effect of changes of level due to wind or 
waves. 

4. The best form of turbine and setting and the 
most economical turbine capacity.- 

5. The possibilities of undue corrosion of turbine 
parts in salt water. 

6. The best method of operation; constant or 
variable speed. 

7. Whether the generators shall be geared or 
direct driven. 

8. Whether generation shall be by direct or 
alternating current. 

The questions of interference with navigation 
and with fisheries, of utilising the dam for rail or 
road transport across the estuary, and, above all, 
economic questions connected with the cost of 
production, and the disposal of the output of such 
an installation, also require the most careful con¬ 
sideration before a scheme of any magnitude can 
be embarked upon with assurance of success. 

In view of the magnitude of the interests 
involved, and of the fact that rough preliminary 
estimates indicate that to-day current even for an 
ordinary industrial load could be supplied from 
such an installation at a price lower than from a 
steam generating station giving the same output 
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with coal at its present price, it would appear 
desirable that these problems should receive 
adequate investigation at an early date. 

Facilities for Research in Hydraulic and 
Cognate Problems .—In view of the considerations 
already outlined, and especially in view of the 
large part which British engineering* will prob¬ 
ably play in future water-power developments, the' 
provision on an adequate scale at some institution 
in this country of facilities for research on hydrau¬ 
lic and cognate problems connected with the 
development of water power is worthy of serious 
attention. 

At present the subject is treated in the curricu¬ 
lum of the engineering schools of one or two of 
our universities, but in no case is the laboratory 
equipment really adequate for the purpose in 
question. 

What is required is a research laboratory with 
facilities for experiments on the flow of water on 
a fairly large scale; for carrying out turbine tests 
on models of sufficient capacity to serve as a basis 
for design; and, if possible, working in conjunc¬ 
tion with one or more of the hydro-electric stations 


already in existence, or to be installed in the 
country, at which certain large-scale work might 
be carried out. 

The provision of such a laboratory is at 
present under consideration in the United States, 
and in view of the rapidity with which the designs 
of hydraulic prime movers and their accessories are 
being improved at the moment, it would appear 
most desirable that the British designer, In order 
that the deservedly high status of his products 
should be maintained and enhanced, should at least 
have access to equal facilities, and, if necessary, 
be able to submit any outstanding problems to 
investigation by a specially trained staff. 

The extent to which our various heat engine- 
laboratories have been able of recent years to 
assist in the development of the Internal com¬ 
bustion engine, and to which our experimental 
tanks have assisted in the development of the ship¬ 
building industry, is well known to most of us* 
and the provision of similar facilities to assist in 
the development of our hydro-electric industry 
would probably have equally good results in this, 
connection. 


The Danish Deep Sea Expedition. 


T HE Danish Deep Sea Expedition, which left 
Copenhagen on August 30 on board the 
new research steamer Dana, is expected to spend 
about ten months in the temperate and tropical 
parts of the North Atlantic. The object of the 
expedition is to carry out deep sea investigations 
in accordance with a scheme which was submitted 



Fig.i. —S.S. Dana. 

by the leader of the expedition, Dr. Johs. 
Schmidt, to the International Council for the 
Exploration of the Sea during their meeting at 
Copenhagen In July last. 

The committee of the expedition consists of 
the members of the official Danish “ Committee 
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for the Study of the Sea ” and of several other 
Danish men of science interested in oceanography. 
The president is Commander C. F. Drechsel, and 
the vice-president Vice-Admiral C. F. Wandel’ 
(leader of the Danish Ingolf Expedition in 
1 895-96). Admiral H.R.H. Prince Valdemar of 
Denmark is patron of the expedition. The ex¬ 
penses are being defrayed by 
funds supplied by various private 
persons and by the Danish 
Government annual grants for 
marine investigations in connec¬ 
tion with the International Coun¬ 
cil for the Exploration of the Sea. 

The ship of the expedition, the- 
Dana (Fig. 1), of the Lord Mer¬ 
sey trawler type, was bought in 
England by the Danish Govern¬ 
ment to replace the old research 
steamer Thor, which was sold 
some years ago. The Dana has 
been equipped for marine research- 
work at the Royal Dockyard,, 
Copenhagen. She has a length 
of about 140 ft. between perpen¬ 
diculars, and is 325 tons gross, 
register. She carries a 600-h.p. 
triple expansion engine, giving; 
her a speed of 9 knots. A large- 
deck-house has been constructed, which contains; 
two laboratories—a larger biological laboratory 
with accommodation for five workers, and^ a 
smaller one for hydrographical work with} 
room for two—together with a mess-room 
for the scientific staff, and a cabin for the 
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leader of the expedition. Below deck are 
the cabins of the scientific staff, and store-rooms 
for the various instruments, fishing gears, col¬ 
lections, etc. The winches are worked by steam. 
A big trawl-winch placed forward has two 
drums, the smaller carrying 4000 metres of 
steel-wire 14 mm. in diameter for trawling 
at moderate depths, and the larger, carrying 
10,000 metres of steel-wire tapering from 14 mm. 
to 7 mm. in diameter, to be used for greater 
depths. The three winches for vertical hauls 
(water-bottles, plankton nets, and sounding) are 
placed on the port side of the ship; one works the 
Lucas sounding machine and a drum carrying 
6000 metres of phosphor-bronze wire; another is 
a small hand-winch to be used for the surface 
layers; and the third works a big drum carrying 
10,000 metres of steel-wire 4 mm. in diameter. 
The steel-wire ropes have been supplied by 
Messrs. Craven and Speeding Bros., Sunderland, 
and the hydrographical instru¬ 
ments by the Laboratoire Hydro- 
graphique, Copenhagen, of which 
Prof. Martin Knudsen is director. 

The personnel of the expedition 
is as follows:—Dr. Johs. 

Schmidt, leader of the expedition; 

Dr. J. N. Nielsen (Meteorological 
Institute, Copenhagen), hydro- 
Grapher; P. Jespersen and A. V. 

Taaning (Danish Committee for 
the Study of the Sea); K. 

Stephensen (Zoological Museum, 

Copenhagen); J. Olsen (Poly¬ 
technic College, Copenhagen), 
assistant hydrographer. N. C. 

Andersen, ship’s doctor, will also 
take part in the investigations. 

Prof. C. H. Ostenfeld expects to 
join the expedition later on 
during its stay in West Indian 
waters. 

The Dana is under the 
^command of Capt. G. Hansen, 
who served for many years as captain of the 
research steamer Thor . 

Further particulars of the expedition are given 
in the subjoined rdsumd of a lecture delivered by 
Dr. Johs. Schmidt at the meeting of the Inter¬ 
national Council for the Exploration of the Sea at 
Copenhagen in July last. 

The object ofThe expedition is to study the oceano¬ 
graphical conditions of the open North Atlantic Ocean. 
By oceanographical conditions is meant not only the 
physical, but also the biological conditions of the 
ocean, and in combining investigations of both it is 
hoped to obtain some insight into the problems of the 
relation of the biology of the ocean to some of the 
physical factors which it will be possible to trace. 
The principal aim, ^ therefore, is of a very general 
nature. There are in addition, however, some tasks 
of a more special nature, the most important of 
which is an investigation of the oceanic portions 
of the life-histories of the common eel and the 
*conger; further, the biology of other oceanic fishes, 
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such as the various large scomberoids, dolphins, 
sword-fishes, sun-fishes, flying-fishes, and others, will 
be studied. 

We know too little about the general biology of the 
ocean to be able to do our \york from biological points 
of view alone; it has therefore been considered wiser 
to allow hydrographical views to dictate the course" of 
the expedition. To put it briefly, we shall work 
biologically at each hydrographical station. 

We do not expect to be able to pay much attention 
to the bottom of the ocean and its fauna; this 
would require more time than we have at our 
disposal. On the other hand, we shall try to concen¬ 
trate our efforts on a study of the water-mass itself, 
which on an average has a depth of about 4000 metres 
in the North Atlantic. Our plan is to investigate not 
only the upper water layers, but also the intermediate 
layers and those covering the bottom, and we intend 
to do this in regard to their temperature, salinity, 
and gas-content, and also their fauna. Afterwards 
we shall compare the data we have obtained in this 
way in order to try to understand something of the 
phvsical factors which control the occui'rence of the 


various pelagic communities of animals and plants, 
in regard to both their horizontal and vertical dis¬ 
tribution. If possible, we shall pay special attention 
to the fauna of the deeper and deepest water layers 
of the ocean. 

A current-chart of the North Atlantic shows that 
the most conspicuous feature is the great anticyclonic 
rotation of the superficial water-masses with the Sar¬ 
gasso Sea forming, so to speak, a centre of the rota- 
^ OI h . ® ur P* an * s t0 investigate this great anti- 
cyclomc system, and we propose to do it by means 
of several cross-sections radiating from the centre, 
the Sargasso Sea, which, in more than one respect, 
will be our principal field of work (Fig. 2). 

First, there is the inflow of water from the South 
Atlantic and the south equatorial current, which 
passes^ the ^boundary between the North and South 
Atlantic joining the current system of the North 
Atlantic. - We propose to investigate carefullv this 
boundary region between the North and 'South 
Atlantic, and, we shall do this by means of a section 
between Africa and Brazil about the region where the 
Atlantic Ocean is narrowest. Through this section 
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enormous water-masses of South Atlantic origin are 
passing at the surface with great speed, and the cold 
water flowing along the bottom has, so far as we 
know, the same course. It follows from this that 
intermediate water-masses must move in the opposite 
direction, from the North to the South Atlantic. We 
hope to be able to do some useful work in this boun¬ 
dary region by studying the interaction between the 
water-masses of the northern and the southern Atlantic 
and their pelagic life. 

The study of the equatorial current brings us in 
close contact with another important problem : the 
origin of the so-called Gulf Stream. We intend to 
study this by means of sections from the Sargasso 
Sea to the north coast of South America through the 
Caribbean Sea, and from the Sargasso Sea to the 
east coast of the United States. It seems clear that 
water passing both south and north of the West 
Indies must take part in the formation of the Gulf 
Stream. We hope that our sections taken before and 


after the junction of the water-masses coming from 
Florida Strait and of .those passing north of the West 
Indies will help us to determine their relative import¬ 
ance in the formation of the Gulf Stream. 

The centre of the North Atlantic rotation is the 
Sargasso Sea, a region which seems to merit a care¬ 
ful hydrographical investigation. Probably we shall 
be able to spend a good deal of time here on account 
of the eel investigations. It is impossible to say how 
long we shall be kept in the Sargasso Sea and West 
Indian waters, and it depends on this how much 
we shall be able to do during the homeward voyage of 
the expedition. If time permits we shall certainly 
make one or more cross-sections of the Gulf Stream 
or the Atlantic rotation, first one from the Sargasso 
Sea to Newfoundland, and perhaps another from there 
to the Azores. 

This is a very brief sketch of our working scheme. 
Time will show to what extent we shall be able to 
carry it through. 


Industrial 

I T is not much more than half a century since 
Pasteur began to study some chemical effects 
of micro-organisms which led him to the founda¬ 
tion of the new science of bacteriology. In the 
application of Pasteur’s results to medicine this 
country has not been behind, and in the investiga¬ 
tion of diseases due to protozoa it has been in the 
forefront. We have, however, neglected the 
application of Pasteur’s work to industry. Yeast 
has been studied successfully in England, yet we 
cannot be said to lead in this department. Past 
British achievements in the chemistry of fermenta¬ 
tion have been recently recorded by Prof. Arm¬ 
strong in his Adrian Brown memorial lecture (see 
Nature for July 28, p. 698). It is chiefly in the 
other industrial uses of micro-organisms that we 
are behind France and Germany in many respects; 
the Danish dairy industry has made far better use 
of bacteriology than has ours. Accordingly we 
must be grateful when a leading expert like Mr. 
Chaston Chapman reviews recent achievements 
and’the present position in a series of lectures. 1 

Starting from the discovery of zymase by 
Buchner in 1897, Mr. Chapman discusses the work 
of Harden and his colleagues on its co-enzyme, 
and then refers to the German manufacture of 
glycerine by fermentation during the late war. 
In 1858 Pasteur first directed attention to the con¬ 
stant occurrence of glycerine in the fermentation 
of sugar solutions, and put the yield at about 3 per 
cent, of the sugar employed. Later 7 or 8 per 
cent, has been occasionally recorded, but Conn- 
stein and Ludecke have shown that in the presence 
of various alkaline salts the yield of glycerine may 
regularly amount to 10 per cent. ; in a concen¬ 
trated solution of sodium sulphite it may even 
reach 36 per cent, of the sugar employed (usually 
molasses). A yield of 1000 tons a month is 
stated to have been attained during the war. The 
process was kept secret until after the armistice, 

1 “Micro-organisms and some of their Industrial Uses.'* The Cantor 
Lectures. Bv A. Chaston Chapman. Journ. Roy. Soc. of Arts, 1931 , 
vol. 69, pp. 581-89, 597-605, 609-19. 
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and hence it is difficult to know to whom most 
credit should be assigned. Mr. Chapman states 
that Germany was actually producing large quan¬ 
tities of glycerine by fermentation early in 1917, 
and he thinks it probable that the initial experi¬ 
ments were made very shortly after—if not before 
—the outbreak of war. He also refers to a less 
known report from the laboratory of the Internal 
Revenue Bureau in Washington, dated May 6, 
1918, which makes it clear that the American 
authorities had then also devoted much attention 
to the problem, and with considerable success. 

In his lectures Mr. Chapman is not so much 
concerned with the commercial aspect of this 
manufacture as with the illustration it affords how, 
“by the application of the necessary study, an 
ancient and very familiar biological process may 
be made to }deld as much as 40 per cent, of a 
substance which had hitherto been regarded 
merely as an unimportant by-product.” 

A second example of the application of modern* 
biochemical methods to an ancient industry is 
furnished by the “ amylo ” process for the direct 
conversion of starch into alcohol by certain 
moulds. Such fungi have been used for centuries 
in China for the preparation of potable spirit from 
rice, for they produce not only an amylase, but 
also a zymase, combining, therefore, the functions 
of malt and of yeast. After an investigation by 
Calmette, the first large-scale trials were made in 
a French distillery in 1898, and for 1916 the out¬ 
put of alcohol by this process in France is stated 
to have been 665,232 hectolitres (14 million 
gallons). In this country the * 4 amylo ” process 
cannot be used, owing to Excise regulations. 
Mr. Chapman points the moral: 

No Government can afford to ignore scientific dis¬ 
coveries and industrial developments . . . and if there 
is one thing which, during recent years, has been 
made more apparent than another, it is that the 
country which is foremost in the encouragement of 
scientific men and in the utilisation of their dis- 
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coveries will ultimately win the race at the expense 
of those which have been more neglectful in that 
respect. The possession by the latter of ^ greater 
natural resources will only serve to stave off defeat 
for a time. 

Moulds may be trained, under certain con¬ 
ditions, to produce various other compounds from 
sugar—for example, up to 50 per cent, of citric 
acid, also fumaric and pyruvic acids. Lactic acid 
and vinegar are, of course, largely manufactured 
by fermentation, but Mr. Chapman deplores the 
way in which these industries have neglected to 
apply modern scientific results. In the manufac¬ 
ture of vinegar, in particular, no real progress 
has been made since Pasteur’s work of 1868. 

We have been more successful with the pro¬ 
duction of acetone and butyl alcohol from starch, 
but this, too, originated in France in the experi¬ 
ments of Fernbach. Mr. Chapman discusses the 
process in some detail; in normal times its com¬ 
mercial success will depend on a means of utilising 


the butyl alcohol, which is produced in twice the 
quantity of the acetone. 

Other applications of micro-biology are to agri¬ 
culture, bread-making, tanning-, sewage disposal, 
and food-production. Brewers’ yeast is almost a 
waste product to the extent of 50,000 or 60,000 
tons per annum in the United Kingdom, but is 
being used more and more as a cattle food and, 
in the shape of an extract, for human consump¬ 
tion. “Mineral yeast” (not a true yeast) was 
grown in Germany as a war food. 

Finally, Mr. Chapman reiterates his plea 
(already made in a paper to the Society of Chem¬ 
ical Industry) for the foundation of a National 
Institute of Industrial Micro-biology, which should 
provide for the systematic prosecution of industrial 
research, be a centre for specialised training, and 
maintain a complete collection of pure cultures. 
“For far too many years we have been content to 
act as middlemen and agents, when we ought to 
have been manufacturers.” 


Obituary. 


G. W. Walker, F.R.S. 

Y the death of Mr. George Walker Walker, 
physical science has lost a brilliant exponent 
of its rigidly exact experimental side, which his high 
mathematical attainment and inventive capacity 
enabled him to develop with marked success, 

Mr. Walker was the only son of Mr. John 
Walker, of Aberdeen, and was a foundationer at 
the Robert Gordon’s College, Aberdeen. He 
started life as a practical engineer, but, not 
caring for this, he obtained an appointment with 
Messrs. C. & P. H. Chalmers, of Aberdeen, 
where he remained one year. His interest in 
science, however, led him to pursue its study in 
the evening classes of Gordon’s College, where 
he received so much help and encouragement that 
he obtained a national scholarship, which brought 
him in 1892 to the Royal College of Science, 
South Kensington, where, in due time, he ob¬ 
tained his associateship. While at South Kensing¬ 
ton he so impressed Sir Arthur Rucker with his 
mathematical ability that he urged him to go to 
Cambridge, where he obtained a Sizarship at 
Trinity College. He was fourth wrangler in 1897, 
and Smith’s prizeman and Isaac Newton student 
in 1899, and was appointed a fellow of Trinity 
in 1900. In 1901 he studied at Gottingen. From 
1903 to 1908 he was lecturer in physics at Glasgow 
University. He was then appointed super¬ 
intendent of Eskdalemuir Observatory, for which 
his prior training at South Kensington so admir¬ 
ably fitted him. There he remained four years. 
From 1912 to 1915 he was engaged on the new 
magnetic survey of the British Isles. He was 
elected a fellow of the Royal Society in 1913. He 
assisted the Earl of Berkeley In his laboratory at 
Boar’s Hill in 1915, and became Halley lecturer 
in 1916. 

In May, 1918, Mr. Walker was appointed chief 
scientific worker at the Royal Naval Mining School, 
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Portsmouth, where the numerous and urgent prob¬ 
lems connected with marine mines afforded abun¬ 
dant scope for his genius. His success in dealing 
with these was properly appreciated by the Super¬ 
intendent of Mining and other naval officers, but 
this work, from its nature, is essentially confi¬ 
dential. In November, 1920, while engaged on 
experimental work at Falmouth, he contracted a 
chill, which developed into lung trouble and was 
the cause of an abscess, for which operation 
became necessary. He went into University Col¬ 
lege Hospital, Gower Street, in July last, where 
the shock due to two operations led to his death. 

Besides his work on magnetic surveying, Mr. 
Walker was an authority on seismology, being 
also a warm admirer of Prince Galitzin. In 1904 
he married the daughter of Mr. Gifford, of Aber¬ 
deen, who, with one son, survives him. 

C. V. B. 


Dr. Peter Cooper Hewitt. 

Dr. Peter Cooper Hewitt, who died in Paris 
on August 25 last, at the age of sixty years, was 
the son of a leading New York iron manufacturer 
and merchant well known as the promoter of many 
civic, educational, and philanthropic causes. His 
mother was the daughter of Peter Cooper, an 
inventor, manufacturer, and railroad builder, who 
presented New York with the Cooper Union for 
the advancement of art and science, now more 
usually known as Cooper Institute. 

Dr. Cooper Hewitt was bora on March 5, 1861, 
and was educated at the Stevens Institute of 
Technology at Hoboken, New Jersey, and at the 
Columbia University School of Mines. He early 
manifested a strong inclination towards 
mechanics, and his course of studies was directed 
towards the, mechanical, chemical, and electrical 
sciences. One of his earliest inventions was in 
relation to improvements in the machinery em- 
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ployed in his grandfather’s glue factory, and he 
followed this up with new forms of centrifugal 
machines, evaporators, and other devices for use 
in breweries. He made many experiments and a 
number of inventions in connection with motor 
vehicles and flying machines, and in later years 
devoted a considerable amount of time to the 
study of the helicopter. 

About 1898 Dr. Cooper Hewitt directed his 
attention to electrical science, and became a con¬ 
tributor to scientific discovery in a diversity of 
fields, from wireless telegraphy and telephony 
to a special process for the electrical weld¬ 
ing of steel. However, his name is prob¬ 
ably best known in connection with his 
fundamental work relating to the mercury 
vapour arc which he brought into com¬ 
mercial use when he founded, in conjunction with 
the late Mr. George Westinghouse, the Cooper 
Hewitt Electric Company of New York, and the 
Westinghouse C-ooper Hewitt Company, now 
known as Hewittic Electric Company, Limited, in 
England. His original work on the mercury 
vapour rectifier has been followed up until this 
apparatus has become a most useful adjunct to the 


189 


dynamo, not only in street lighting but also in the 
serious work of power distribution, and it has not 
yet been brought to its full industrial value. A 
generation hence the world will have begun to reap 
some of the larger benefits conferred by the dis¬ 
coveries of this notable scientific worker. 


"We regret to learn of the death of Mr. 
Bingham Newland, an observant and original 
naturalist, author of “What is Instinct?”, which 
was reviewed some time ago in these columns. Mr. 
Newland held very strong views in regard to the 
infallibility of the subconscious mind in animals, 
and thought of this as strangely detached from 
individual testing, experimenting, and learning. 
Perhaps what he was feeling towards was a 
theory of the germinal origin of new departures 
in instinctive behaviour. Another of his amiable 
heresies was a belief in “mind-blending” or tele¬ 
pathic communication in birds, by means of which 
effective co-operation is achieved. Mr. Newland’s 
original and independent mind was handicapped 
by ill-health, but he had the reward of all those 
who read deeply in the book of Nature. 


Notes. 


We much regret that the reference to the Calcutta 
munitions case in last week’s Nature, p. 160, did not 
accurately represent Sir Thomas Holland’s position in 
the matter. It was Sir Thomas Plolland himself 
who, acting on the highest motives and after consulta¬ 
tion with two members of the Viceroy’s Council, 
ordered the withdrawal of the prosecution, Hut 
when all the facts are published we believe that the 
real reason for his action will reveal more than the 
stated reason as to the harm that might be done to 
Indian industrial development if it succeeded. As the 
Government of India could not support the view 
publicly stated, Sir Thomas Holland’s resignation of 
the post of Minister of Industries naturally folldwed. 
Later, however, it was officially announced that the 
prosecution would not be proceeded with because 
“widespread commercial and industrial interests 
would be seriously affected,” though when the 
Advocate-General withdrew from the case on August 6 
he declared that all the charges could be proved. 
This decision seems, therefore, to support Sir Thomas 
Holland’s action; and, notwithstanding the sugges¬ 
tion that the Minister of Industries should have re¬ 
ceived legal training, his reputation as a scientific 
administrator is safe with all who realise what the 
building-up of the Indian Munitions Board during the 
stress of war meant for India, the Entente Powers, 
and the final victory. 

In memory of those lost in R38 and in previous air¬ 
ships, a decision to establish a fund for airship re¬ 
search has been made by the council of the Royal 
Aeronautical Society. It is believed that such a course 
of action would most nearly meet the wishes of those 
who have lost relatives and friends in the disaster. 
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It is important for the country that the lessons should 
not be lost, and the view of those most closely con¬ 
nected with airships is that analysis of the causes of 
the breaking of R38 in the air can give the founda¬ 
tion for a sound system of construction. Such a result 
would afford some comfort to the relatives of the 
officers and men who gave their lives for progress, 
and, in view of the well-known decision of the Air 
Ministry to cease all work on airships, it is desirable 
that others should take up the problems connected 
with their development. The memorial fund is to be 
devoted to this end. Over the signature of Lord 
Weir, the president of the society, an appeal for con¬ 
tributions has just been issued, with the suggestion 
that they should be sent to the Secretary, Royal Aero¬ 
nautical Society, 7 Albemarle Street, London, W.i. 

. The Times announces that Mr. Knud Rasmussen’s 
ethnological expedition to the Canadian Arctic Archi¬ 
pelago left Godthaab, on the south-west coast of 
Greenland, on September 7 in the motor schooner Sea 
King. On his arrival in Greenland in the early 
summer Mr. Rasmussen went to Thule, near Cape 
York, to secure Eskimo, dogs, and furs for his ex¬ 
pedition. Some delay was caused by pneumonia 
spreading among the Eskimo and causing two deaths. 
After a call on the coast of Labrador the Sea King 
will sail for Lyon Inlet, in the Melville Peninsula, 
which will be the base for the first winter. From 
there the little-known tribes around Fury and Hecla 
Strait will be visited by sledge journeys. In the 
spring of 1922 Mr. Rasmussen plans to move south 
ro Chesterfield Inlet in order to pick, up stores sent 
north by the Hudson Bay Co., and he will then 
visit tribes in the Barren Lands and along the shores 
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of Coronation Gulf before returning to Lyon Inlet. 
The next news of the expedition may be expected 
from St. John’s, Newfoundland, when the Sea King 
returns during the autumn. 

The Royal Microscopical Society has arranged to 
include in the programme of ordinary meetings during 
the coming session a series of papers dealing with 
the practical uses of the microscope in industrial re¬ 
search. A provisional list has been issued of the 
communications to be read, and from this it appears 
that a wide range of subjects will be covered by 
a number of competent authorities. Metallurgy, 
physical optics, glass, leather, coal, medical research, 
and brewing, all in relation to the microscope, are 
among the topics which will be discussed. The first 
two papers will be read on October 19, when Dr. 
L. T. Hogben will read a communication entitled: 

** Preliminary Account of the Spermatogenesis of 
Sphenodon,” and Mr. D, M. Stump will communicate 
a paper entitled “An Application of Polarised Light 
to Resolution with the Compound Microscope.” An¬ 
nouncements of further papers will be made from 
time to time in the Diary of Societies'published in 
our columns. 

At a recent meeting of the American Astronomical 
Society, held at Middletown, Connecticut, Prof. 
C. V. L. Charlier was elected an honorary member. 
The only other living astronomers who have been thus 
honoured are Prof. J. C. Kapteyn and Sir Frank 
Dyson. 

The fourth annual Streatfeild memorial lecture is 
to be delivered at the Finsbury Technical College, 
Leonard Street, E.C.2, by Mr. W. P. Dreaper, on 
Thursday, October 20, at 4 o’clock. The subject will 
be “Chemical Industry a Branch of Science.” 
Admission will be free. 

The first general meeting of the Society for Con¬ 
structive Birth Control and Racial Progress will be 
held on Thursday, October 12, at. 8 p.m,, at the 
Lecture Room, Hotel Cecil, Strand, W.C., when Dr*. 
Marie Stopes will deliver her presidential address, 
entitled, “Anecdotes of the Past, Present, and Future 
of Birth Control.” 

The Committee of Privy Council for Medical Re¬ 
search has appointed Sir F. W. Andrewes and Sir 
Cuthbert Wallace to fill the vacancies on the Medical 
Research Council caused by the retirement of Mr. 
C. J. Bond and Prof. W„ Bullock, in accordance with 
the provisions for rotation made in the Royal Charter 
‘ under which the council is incorporated. 

It is announced that.Mr. D. Prain, agriculturist, 
Nyasaland, has been appointed to be senior district 
agricultural officer in Tanganyika Territory; Mr. 
H. A. Dade to be assistant mycologist in the De¬ 
partment of Agriculture, Gold.Coast; and Mr. J. A. 
Robotham to be assistant agricultural superintendent, 
St. Kitts-Nevis. 

The New York correspondent of the Times reports 
that at Dayton, Ohio, Lieut. J. Macready made a 
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new height record when flying a Lapero biplane on 
September 28. Ice formed in his oxygen tank at 
39,000 ft., but his engine carried him on until the 
altimeter registered 40,800 ft. Lieut. Macready came 
down and made a successful landing after being 
ih. 47m. in the air. 

Charles Darwin’s birthplace, known as The 
Mount, Shrewsbury, situated in that part of the town 
known as Frankwell, has been purchased by H.M. 
Office of Works. The house was built about 1800, 
and at the time when Sir Francis Darwin wrote, in 
1887, “The Life and Letters of Charles Darwin,” it 
had undergone but little alteration. It was “a large, 
plain, square, red-brick house, of which the most 
attractive feature” was “the pretty gt'cenhouse, 
opening out of the morning-room.” 

It is announced in the Revue Scieniiflque of 
September 24 that the first award of the Marcel 
Benoist prize of 20,000 francs has been made to M. 
Maurice Arthus, director of the Institute of Physiology 
at Geneva. The prize was founded by M. Benoist, of 
Paris, who bequeathed his whole fortune to the 
Federal Council of Switzerland in recognition of the 
care and attention which he received in that country. 
An award will be made annually to the man of science 
who, having been domiciled in Switzerland for five 
years, is judged to have made the most noteworthy 
contribution to science, particularly in relation to 
human life, during the preceding year. 

At the recent meeting of the Hull Museums Com¬ 
mittee the curator reported that when in London re¬ 
cently he heard that the specimens in the museum 
at the Royal Albert Institute, Windsor, were in rooms 
which were required for other purposes, and that 
there was an opportunity of obtaining the collections. 
He consequently visited Windsor, with the result that 
the whole of the specimens are now in Hull, and 
among them are many valuable additions to the 
antiquities and geological and natural history series 
already there. Particular mention may be made of 
some pre-historic Bronze Age and Stone Age weapons, 
a large collection of Roman lamps and pottery, Greek 
vases, and a miscellaneous series of medieval antiqui¬ 
ties. Otherwise the objects are such as were to be 
found in museums of this character in the early part 
of the last century. Fortunately a handbook to the 
collections, written by Mr. J. Lundy, was published 
many years ago. 

A company has been incorporated, under the name 
of British Trade Ship, Ltd., with Earl Grey as chair¬ 
man, for the purpose of carrying out the project of 
organising a floating exhibition of British goods which 
shall visit the chief ports of the world. A new vessel 
of 20,000 tons register is to be constructed in the 
yards of Messrs, Swan, Hunter and Wigham Richard¬ 
son, Ltd., and it is intended that she shall leave the 
Thames in August, 1923, on a tour of more than 
42,000 miles, returning to London in February, 1925. 
South America, South Africa, Australia, New Zealand, 
Fiji, and Japan will be visited on the outward voyage, 
and the ship will return via China, India, and the 
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Suez Canal. The ship will be 550 ft. long, with an 
extreme breadth of 74 ft. 9-J in., and a moulded depth 
of 44 ft. 6 in. to the shelter deck. She will be built 
after the style of a first-class liner so far as accom¬ 
modation for trade representatives, etc., is concerned, 
but her special feature will be four exhibition decks, 
long' clear spaces the full width and the full effective 
length of the vessel, and 10 ft. in height between 
decks. Compressed air, electricity, running shafting, 
and probably steam and hydraulic power will be pro¬ 
vided for exhibitors who may desire to give working 
demonstrations of their machinery. Other interesting 
.particulars regarding this vessel are given in Engineer¬ 
ing for September 23. There is no doubt that the 
scheme will be valuable in carrying out much-needed 
propagandist work. 

“Speech in the Silent World” is the title of an 
address delivered by Sir Leslie Mackenzie at the 
annual meeting of the Edinburgh Royal Institution for 
the Deaf and Dumb, in which teaching the deaf mute 
to articulate is discussed. The author believes that 
the impulse to speak is almost universal. The normal 
child at a certain stage acquires language with 
extraordinary rapidity, and the same obtains with deaf 
children if they be of normal brain. For the latter the 
problem of training in articulate speech is like the 
problem of training in the speech of gesture, namely, 
how to use a series of motions to express a meaning. 
Through the series of motions visible to the eye the 
teacher of lip-speech trains the vocal organs in the 
formation of sounds with meaning, and the teacher of 
lip-speech, working on the irresistible impulse towards 
expression, develops with amazing rapidity the powers 
of articulation. The training should preferably com¬ 
mence at the age of two ot three years; progress is 
then much more rapid, for as time elapses the impulse 
becomes less and less marked, and the training in 
articulate speech correspondingly more difficult. The 
directors of the Edinburgh Royal Institution last year 
opened a nursery school so that the training in lip- 
speech might be commenced at an early stage of life. 

The presidential address delivered by Sir Baldwin 
Spencer at the meeting of the Australian Association 
for the Advancement of Science, held at Hobart, Mel¬ 
bourne, in January last, Is devoted to the tangled 
problems of Australian ethnology. After a succinct 
review of the work of various explorers he gives the 
well-needed caution that “ investigations carried on 
amongst the remains of tribes that have been long in 
contact with white men are liable to be very mis¬ 
leading.” As regards land tenure, statements of in¬ 
dividual ownership should be accepted with caution, 
as natives perceive that the private possession of land 
among white men is evidently a sign of superiority. 
The existence of a number of local tribes, each with 
its own distinct dialect, is a difficult problem. The 
desiccation of the central area probably led to the 
Isolation of its inhabitants from the coastal people, 
and the progressive deterioration of the climate led 
to the occupation of districts less exposed to drought, 
where the absence of a written language encouraged 
the growth of dialects. The original migrants prob- 
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ably entered Australia at the north-east in Pliocene 
or very early Pleistocene times. The theory of Dr. 
Rivers that “ the history of Australian culture and its 
present nature become far easier to understand if 
there has been a gradual infiltration of seafaring 
peoples, starting from many points on the coast,” is 
dismissed with the remark: “To anyone who has 
had experience of the wild native tribes on the 
northern, north-western, and north-eastern coasts 
there is very considerable difficulty in accepting the 
suggestion of Dr. Rivers that small seafaring parties 
landing at various points would be able, even if they 
could find sufficient food to live upon, to influence the 
aboriginals. Personally, at that early date, I should 
have been very sorry to have formed a member of any 
such small party.” This address is very interesting 
and instructive, and may be commended to all 
students of Australian ethnology. 

With the rapid development of water-power utilisa¬ 
tion in Italy, increasing attention is being directed 
to better methods of inland waterway transport and the 
improvement of existing ports and the planning of 
new ones. With a view of facilitating a thorough 
discussion of questions bearing on this subject, the 
Associazione Nazionale per i Congressi di Navigazione 
(National Association for Congresses on Navigation) 
is holding a Congress on “ Inland Navigation and 
Ports ” at Ravenna on October 22-26. The Congress, 
on this occasion, will be confined to questions relating 
to inland navigation in Northern Italy and the ports 
of Ravenna, Ferrara, and Venice. A number of 
papers will be read, visits paid to port works, and, if 
time permits, an exhibition relative to inland naviga¬ 
tion and port works will be arranged. Among The 
subjects for discussion are: “A S} r stematic Plan 
for the Control of the Waterways of Northern Italy 
“Types and Standard Dimensions of Art-works on 
Inland Waterways”; “Utilisation of Existing Sub¬ 
sidiary Waterways in Northern Italy”; “Suggested 
Regulations for Inland Navigation on Existing Water¬ 
ways”; “The Administrative Control of Maritime 
Ports ”; “Distribution and Co-ordination of the 
Functions of the large Adriatic Ports”; “Works 
carried out or schemes approved for the Construction 
and Improvement of Maritime Ports in Itdly ”; 
“Present State of Inland Navigation Works recently 
completed or In course of Construction in Italy ”; 
“ Methods of facilitating the Entry of Ships into Ports 
in Foggy Weather,” etc. Those interested may enrol 
as temporary members of the Congress on payment of 
25 lire (100 lire for a company or association). The 
papers will be printed and circulated to members of 
the Congress. The general secretary of the Congress 
is Signor Mario Beretta, Via della Signora 12, Milan. 

In an article on “The Whaling Industry” in the 
Statist for September 3 Mr. A. F. Bearpark advo¬ 
cates a complete scientific investigation of the industry 
with the view of preventing its extinction, and not, 
as the writer frankly admits, in order that whales 
may be preserved from extermination. He does not 
believe that the latter eventuality is to be feared from 
the operations of whalers, because economic con- 
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siderations would bring about the stoppage of the 
industry before that could occur. He outlines a 
schedule of information to be demanded as a basis 
for legislation when licences for whaling are issued, 
and urges the infliction of heavy penalties for incom¬ 
plete and inaccurate returns. Most of the informa¬ 
tion asked for by Mr. Bearpark is, we believe, already 
supplied by whaling companies, and the masterly 
analysis of the statistics for the last eight years pre¬ 
sented by Sir Sidney Harmer to the recent meeting 
of the British Association at Edinburgh does not bear 
out Mr. Bearpark’s contention that the extinction of 
whales is not to be feared from the operations of 
whalers. The contrary is, unfortunately, only too 
clearly probable. Whether from the point of view 
of the naturalist or the whaler, legislation to regulate 
the industry is undoubtedly necessary, particularly, 
as Mr. Bearpark points out and as Sir Sidney Harmer 
would agree, to prevent the deplorable waste which is 
associated with floating factories. A little friendly 
co-operation should result in legislation which aims 
at the consummation of the desires of both sides, 
the preservation' of whales as part of the marine 
fauna, and the establishment of the whaling industry 
on a sound and permanent basis. 

Results of meteorological observations made at the 
Radcliffe Observatory, Oxford, under the direction 
of Dr. A. A. Rambaut, are published by order of the 
Radcliffe Trustees for the five years 1916-20. The 
volume contains daily observations of barometer, air, 
and evaporation temperatures, solar and terrestrial 
radiation temperatures, wind direction and velocity, 
cloud, hours of bright sunshine, and rainfall. Ob¬ 
servations of ozone are given twice daily, and there 
is a summary of the weather and remarkable pheno¬ 
mena. In addition to these daily observations, mean 
monthly readings of the barometer are given for each 
of the five years, and for comparison the monthly 
means for sixty-six years, and similar means of the 
dry- and wet-bulb thermometers. The highest and 
lowest air temperatures are also given for the separate 
months and the monthly amounts of rain, with the 
means for seventy years, together with similar 
means of the amount of cloud, bright sunshine, 
and ozone. The mean amounts of ozone for the 
several months of the five years 1916-20 are so 
decidedly higher than the mean for the fifty-four 
years that it almost suggests that some difference 
may have occurred in the basis of registration. The 
lowest temperatures on the grass are tabulated for 
each month for the sixty years from 1861 to 1920, 
and the monthly maximum and minimum tempera¬ 
tures for each month in the last seventy years, with 
the monthly duration of sunshine for each of the lash 
forty years. A diagram is given showing the triennial 
variation of the velocity of the wind, barometric pres¬ 
sure, and rainfall at Oxford for the years 1859-1920. 
Such details as those contained in the volume add 
much to our knowledge of the world’s meteorologv. 

The Geological Survey of the Union of South Africa 
has issued Memoir No. 16, which contains a descrip¬ 
tion, of the Mutue Fides-Stavoren Tinfields by Dr. 
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Percy A. Wagner. This name has been given to 
what appears to be one of the most important por¬ 
tions of the O l if ants River Tinfields, and the report 
contains a description of the deposits, their 
mineralogy, mode of occurrence, etc. The author 
appears to have come to the conclusion that this 
field is never likely to play any really important part 
in the tin production of the world, or even to equal 
some of the other tinfields of South Africa, but that, 
nevertheless, it is likely for a considerable time to 
come to produce moderate quantities of tinstone a> 
well as ores of tungsten and copper. 

The September issue of the American Journal of 
Science contains a paper by Mr. W. D. Lambert, of 
the United States Coast and Geodetic Survey, in 
which some of the consequences of the rotation of the 
earth are pointed out in a way which will be much 
appreciated by readers not familiar with the mathe¬ 
matical developments of geodesy. The surface of the 
ocean is not strictly spheroidal, but is rather the 
rounding down towards a spherical form of a lens¬ 
shaped surface with its diameter one and a half times 
its thickness. If an elongated body of slightly less 
density than the ocean floats on the ocean, the forces 
on it tend to make it move towards the equator and 
set itself with its length along the meridian in latitudes 
greater than 45 0 , and at right angles to the meridian 
in latitudes less than 45 0 . The motion of the rod of 
an Eotvos balance tending to set in the prime vertical 
is also explained, and the possibilities which the modi¬ 
fied balance opens up of detecting and studying local 
irregularities in the distribution of matter near the 
earth’s surface are clearly pointed out. 

It is now well recognised that; cod-liver and other 
fish oils are exceptionally rich in the vitamin-A 
which promotes growth. So far as is known at 
present, the only phase in the cycle of living 
organisms at which this substance is synthesised is 
that associated with the development of chlorophyll 
in plants. There is direct evidence that mammals 
cannot make it, and there is no evidence that any 
other animals can, though our information on this 
latter point is very scanty. In an interesting paper 
{Biochemical Journal, voh 15, p. 530) which opens up 
a number of problems in the general biology of the , 
growth-substance, K. H. Coward and J. C. Drum¬ 
mond raise the question as to where the fish get their 
store of vitamin from. They show by appropriate 
feeding experiments that green seaweeds contain a good 
deal, and they suggest that these form the ultimate 
source of the virtues of cod-liver oil, the cod obtaining 
them through the smaller animals on which it feeds 
by an unknown number of links, the last of which 
feeds on the seaweed. Attractive as it is at first sight, 
it may be doubted whether this explanation is quan¬ 
titatively sound; the amount of seaweed in the. sea is 
relatively very small, and it is indeed only a small 
fraction of even shallow waters that have a sub¬ 
stantial growth on the bottom. It would be interest¬ 
ing to know the vitaminic relations of the plankton 
and some of the marine invertebrates. 
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A work that should be of scientific and economic 
importance is included in the list of announcements of 
the Oxford University Press, viz. :—“Ocean Research 
and the Great Fisheries,” by G. C. L. Howell. 
Among the subjects dealt with are the great fisheries, 
the organisation of ocean research, the plaice question, 
the turbot and turbot culture, the soles, the haddock 
problem, Norwegian haddock investigation, the cod, 
the coalfish or saithe, the halibut, the hake fisheries, 
business men on hake problems, Dr. le Danois on the 
hake, the skates and rays, the ling, the whiting, and 
lemon soles. Another book appealing to readers 
of Nature is “The Life and Scientific Correspond¬ 
ence of James Stirling,” by C. Tweedie. 

Messrs. L. Oertling, Ltd., Turnmill Street, 
London, E.C.i, inform us that Sir Ernest Shackleton 
has taken an Oertling balance with him on the Quest. 
An Oertling balance was also taken by Admiral. Sir 
George Nares on his expedition in 1873, and the 
same balance was used by the late Capt. Scott in his 
expedition in 1901, and during the war it was used 
in the Science Museum at South Kensington. It 
speaks well for the trustworthiness of an instrument 
which can be of service fifty years after the date of 
its manufacture. 

Messrs. George Bell and Sons, Ltd., announce i 
for early publication a revised and enlarged edition ! 


of Madison Grant’s ’’The Passing of the Great Race; 
or, the Racial Basis of European History,” the first 
edition of which work was reviewed in Nature of 
August 23, 1917 (p. 502). The new edition will con¬ 
tain a supplement of more than 100 pages, giving 
references to and quotations from authorities upon 
the subject treated of by the author. 

The firm of Mr. George Ellison, of Perry Parr, 
Birmingham, has prepared a number of lantern-slides 
illustrating various types of electric control gear such 
as oil rotor starters, switchboards, circuit-breakers, 
etc.; there are also some views of works. These 
slides will be loaned to engineering and technical 
societies and .technical colleges upon application being 
made to the firm at the above address. 

We have received from Messrs. Reynolds and 
Branson, Ltd. (r 3 Briggate, Leeds) their catalogue 
of first-aid requisites. It includes a series of specially 
designed cases containing sterilised dressings and 
other requisites to meet the requirements of Home 
Office Orders as applied to factories and works. 

The latest catalogue (No. 419) of Mr. F. Edwards, 
83 High Street, Marylebone, W.i, contains particulars 
of some 500 works dealing with Central and South 
America. It will doubtless be of service to ^ those 
j taking an interest in the history and exploration of 
| the regions referred to. 


Our Astronomical Column. 


Antarks and its Companion. —Mr. F. G. Pease has 
measured the diameter of this star by the inter¬ 
ferometer method at Mount Wilson. He obtains the 
result 0*040", nearly the same as that for Betelgeuse. 
The parallax is uncertain, but it is believed to be 
about 0*009", which makes the linear diameter 
400,000,000 miles. W, S. Adams and A. H. Joy have 
succeeded in photographing the spectrum of the com¬ 
panion, at the Cassegrain focus of the 100-inch. It 
is of early helium type B 3, the H and K lines of 
calcium being fairly sharp, the other lines wide and 
hazy. Adams and Joy give —2*7 as the absolute 
magnitude of the primary, which gives +3*2 for the 
companion. This is unusually faint fora B-type star. 
The companion is 3*2" distant, and the common 
proper motion indicates physical connection. There is 
no distinct evidence of orbital motion in seventy years. 

The Bright Object Near the Sun. —Dr. W. Bell 
Dawson writes from Ottawa stating that he saw a 
bright object low In the west in unusually clear air 
just after sunset on September 4, which he assumes 
to be the same as that observed at Mount Hamilton 
on August 7. The identity seems unlikely; Dr. Daw¬ 
son’s object may have been Mercury (R.A. nh. 36m. : 
N. Deck 3 0 38'), or Jupiter (R.A. nh. 45m. : N. 
Deck 2° 48'; the Sun was in R.A. ioh. 53m.: N. 
Deck 7 0 6'). However, it is well to put the observa¬ 
tion on record, the mystery of the Mount Hamilton 
object being still unsolved. 

Studies of Nebulae and Clusters.--M. Camille 
Flammarion has in recent months contributed a series 
of illustrated articles on this subject to UAstronomie. 
The September issue deals with the interesting 
nebula N.G.C. 4594 in Virgo, the discovery of which 
is usually attributed to Sir W. Herschel in 1784. M. 
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Flammarion has, however, discovered a manuscript 
note in Messier’s handwriting, showing _that his 
assistant Mechain found it on May n» 17b 1. It is 
suggested that it should be called Messier 104. 

It belongs to the class known as spindle nebula?; 
they are of regular outline, long and narrow; the 
width Is greatest in the centre, and tapers nearly to a 
point at each end. Two drawings and two photo¬ 
graphs of the nebula are reproduced, the former by 
Sir J. Herschel and Lassell, the latter by Dr. Isaac 
Roberts and Mr. F. G. Pease. All four are in good 
accord, but the photographs show considerably 
greater width in the centre. Many of the spindle 
nebulae, including this one, have a dark central strip, 
with nearly parallel edges, dividing them longitudinally 
into two parts. It seems scarcely possible dynamically 
that this should be a real division, and it is generally 
assumed that there is an equatorial zone of dark 
occulting matter encompassing the nebula. 

It is believed that the spindles are spirals seen 
edgewise, in which case they are important as affoid- 
ing a knowledge of the cross-section < of the latter; 
the thickness in the central regions is one-third or 
one-fourth of the equatorial diameter; this is much 
the same proportion as that assigned by star-gauges 
to our own stellar system. This is one of the argu¬ 
ments used in support of the view that the spirals are 
external galaxies. It has further been suggested that 
the galaxy may have an outer belt of absorbing 
matter, like that seen in the spindle nebulae, ^which 
would explain the absence of spiral nebulae in the 
galactic neighbourhood. 

Sir T. Herschel erroneously gave the position angle 
of the nebula M. 104 as 102°. The photographs give 
So 0 ; there has been no real change, since Smyth 1x1 
1837 and Lassell in 1862 both noted it as parallel to 
the equator. 
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International Meteorological Committee. 


ir 'pHE first meeting, for general purposes, of the 
International Committee appointed by the Con¬ 
ference of Directors of Meteorological Institutes and 
Observatories held in Paris in 1919, in continuation of 
the committees which have organised international 
meteorology from the Congress of Vienna in 1873, 
was held during the week September 12-17 in 
London. Those attending as members were Sir 
Napier Shaw (president), M. A. Angot (vice- 
president), Prof. E. van Everdingen (secretary), Col. 
F. A. Chaves, Director Hesselberg, Comdt. Jaumotte, 
Dr. Maurer, and Capt. Ryder; as presidents of com¬ 
missions, Prof. Bjerknes (Bergen), of the Commis¬ 
sion for the Study of the Upper Air; Col. E. Gold, 
of the Commission for Weather Telegraphy; and Col. 
Saconney, of the Commission for Aerial Navigation ; 
and, as savants whose assistance would be useful in 
the deliberations of the committee, Col. Delcambre, 
Dr. Gorczynski, Col. Matteuzzi, Dr. Melander, Prof. 
T. Okada, Dr. G. C. Simpson, Dr. A. Walldn, Dr. 
S. Fujiwhara, and Mr. L. F. Richardson. 

The business opened with the election of two 
members of the committee—Director Walldn, of 
Sweden, to fill the sixteenth place, which was left vacant 
at Paris, and Prof. T. Okada, of Tokyo, in succes¬ 
sion to Prof. Nakamura, of the same institute, re¬ 
signed. It concluded with the election of Col. Del¬ 
cambre, Director of the Office Mdtdorologique National 
of France, and Dr. G. C. Simpson, Director of the 
Meteorological Office, London, to the places vacated 
at the end of the meeting by M. Alfred Angot, Direc- 
teur honoraire du Bureau Central Mdffiorologique, and 
by Sir Napier Shaw, now professor of meteorology 
in the Royal College of Science, under the rule which 
requires the sixteen (ultimately twenty) members of 
the committee to belong to different countries and to 
be directors of independent meteorological institutions. 

Apologies for absence were received from Prof. 
Eginitis, of Athens; Mr. H. A. Hunt, of Melbourne; 
Prof. Nakamura, of Tokyo; Prof. Palazzo, of Rome; 
Sir Frederick Stupart, of Toronto; and Dr. G. T. 
Walker, of Simla. 

The chief business of the meeting was to receive 
reports from the commissions for special departments 
of meteorological work. Of these, two—namely, the 
Commission for the Study of the Upper Air and the 
Commission for the Meteorology of the Polar Regions 
-—had met in Bergen ih the last week of July of this 
year. The Commission for Weather Telegraphy had 
held a meeting in London in November of last year 
to formulate new codes for the transmission of in¬ 
formation, from land stations and from ships respec¬ 
tively, in pursuance of certain provisions of the Peace 
Treaty. That commission held further meetings in 
the week ending September 10 of this year for the 
discussion of details in the light of experience already 
obtained. In the same week meetings were held of 
the Commission for Maritime Meteorology, for Aerial 
Navigation, and a joint meeting of the three com¬ 
missions concerned with the speedy transmission of 
meteorological information was held to consider points 
of common interest. Meetings of the Commission for 
Rdseau Mondial were also held. 

The chief recommendations discussed were :—(1) By 
the Commission for the Study of the Upper Air, invit¬ 
ing observations of the upper air from land and sea 
and proposing to resuscitate the practice of preparing 
and issuing an international publication of the results 
for the upper air contributed by the various countries, 
and to obtain subventions for the purpose of pro¬ 
viding for the cost of compilation and editing, as 
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well as of printing and distributing. The total 
annual sum required was estimated at 4000L sterling. 
(2) By the Commission for Weather Telegraphy, set¬ 
ting out an agreed code for land stations and, jointly 
with the Commissions for Maritime Meteorology and 
Aerial Navigation, two alternative codes for ships at 
sea, between which a selection should be ultimately 
made so that one form of message shall become 
universal. (3) By the Commission for Maritime 
Meteorology, proposing suitable co-operation for the 
collection of oceanographical data. The formulation 
of the codes and the approach to a final solution of 
the questions involved are a matter for warm con¬ 
gratulation. 

The Commission for the Roseau Mondial recorded 
its thanks for the volumes which the British Meteoro¬ 
logical Office had already published, and expressed a 
desire for their continuance. At the same time the 
question of daily charts for the globe was raised, and 
Col. Matteuzzi urged the daily issue of reports of pilot- 
balloons with the object of obtaining a general view 
of the streams of air. 

On the initiative of Col. Delcambre, a new com¬ 
mission was set up for the further study of clouds; 
and on the initiative of Col. Saconney it was recom¬ 
mended that rewards should be offered for valuable ob¬ 
servations, notes, or photographs spontaneously con¬ 
tributed by aviators and others. 

Prof. Okada, on behalf of Prof. Nakamura, urged 
the industrial and economic, as well as the scientific, 
importance of a speedy publication by all institutes 
of a summary of the weather month by month. 

Some time was devoted to the question of the 
application of meteorology to agriculture, and the 
commission appointed at Paris for that study was en¬ 
larged by the addition of a number of names of 
experts on the agricultural or biological side of the 
various subjects involved. It was also decided that 
application of the study of weather to forestry should 
be included. 

The report of the Polar Commission dealt with the 
provision that had been made at Obispo,' Spitsbergen, 
Bear Island, Jan Mayen, Lerwick, and in northern 
Canada and elsewhere, for geophysical investigations 
during Amundsen’s proposed drift across the Pole. 
It was decided to unite the Polar Commission with 
the Commission du Roseau Mondial. Dr. Simpson 
was appointed president of the united commission. 

At the meeting on September 15 Col. F. A. Chaves, 
of the Azores, well known to all meteorologists for 
his enthusiasm for the subject, announced that the 
Portuguese Government had appointed Sir Napier 
' Shaw, M. Angot, and Prof, E. van Everdingen to the 
dignity of Commander of the Order of Santiago da 
Espada In recognition of their services to international 
meteorology, and that he expected to be able to present 
the insignia on behalf of his Government before the 
close of the meeting. 

When the general business of the meeting was con¬ 
cluded, and after the completion of the number of 
sixteen members, it became necessary to hold a meet¬ 
ing of the reconstituted committee in order to make 
appointments to the presidency and vice-presidency, 
which had become vacant by the retirement of Sir 
Napier Shaw and M. Angot. By a unanimous vote of 
the committee Sir Napier Shaw was invited, and con¬ 
sented, to act as president until the conference in 1923, 
Prof. E. van Everdingen was elected vice-president, 
and Dr. He$selberg, Director of the Meteorological 
Institute, Christiania, secretary. 

It was agreed, on the invitation of Prof. E. van 
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Everdingen, that a conference of directors of meteoro- I referred to a committee; and there were a number of 


logical institutes and observatories should, be held at 
Utrecht in 1923, either in the spring or autumn as 
may be found the more convenient. 
s The meetings of the committee were held in the 
library of the Meteorological Office, South Kensing¬ 
ton, and^those of the commissions in the council-room 
of the Air Ministry in Kingsway. 

Dr. and Mrs. Simpson received the visitors at the 
Meteorological Office, South Kensington, on the 
evening of Wednesday, September 7. The Govern¬ 
ment entertained them on September 9 at a luncheon, 
at which Sir Frederick Sykes, Controller-General of 
Civil. Aviation, welcomed them. Capt. C. J. P. Cave, 
of Stoner Hill, Petersfield, gave a luncheon in their 
honour on September 15, and the evening of Sep¬ 
tember 16 was devoted to a dinner given by the 
president. 


The International Illumination Commission* 

HPHE first technical session of the International 
A Illumination Commission was held in Paris on 
July 4-8, many delegates from the chief countries of 
Europe and the United States being present. The pro¬ 
ceedings were opened by the Minister of Public Works 
in the name of the French Republic. 

Dr. E. P. Hyde (U.S.A.) was elected president for 
the forthcoming period, M. Th. Vautier being 
nominated an honorary president in recognition of 
his past work on behalf of the Commission; and Mr. 
C. C. Paterson was elected hon. secretary. After the 
conclusion of formal business international technical 
committees were nominated to deal with the subjects 
of nomenclature and symbols, heterochromatic photo¬ 
metry, factory and school lighting, and automobile 
headlights. The unit of candle-power at present in 
use in this country, in^ France, and In the United 
States was adopted for international purposes, and is 
to he known as the *“international candle.” It is 
maintained ^by means of electric incandescent lamps 
at the national laboratories of the three countries 
named. Definitions of various photometric quantities, 
such as luminous flux, illumination, and luminous 
Intensity, were also adopted. 

Reports dealing with nomenclature and symbols 
were presented by a sub-committee of the British 
National Illumination Committee, by the Illuminating 
Engineering Society in the United States, and by Prof. 
A. Blondel, some differences in procedure being evi¬ 
dent,^ These^ matters will doubtless be dealt with by 
the international technical committee referred to 
above. A paper by Mr. .E. C. Crittenden referred to 
the growing recognition of the desirability of a primary 
standard based on the luminous radiation from a sur¬ 
face under specified conditions, in preference to the 
construction of certain types of lamps. Recent re¬ 
searches on the light yielded by a black body at a 
prescribed temperature have led to promising results; 
for ^ example, It appears that such a body at 2077° K. 
emits 70*2 candles per sq. cm. Confirmatory re¬ 
searches are, however, needed. Papers by Mr. L. 
Gaster, Mr. L. B. Marks, and others dealt with indus¬ 
trial flighting, special reference being made to the 
question of legislation, as exemplified in the codes of 
some American States. While there was a recogni¬ 
tion that the time is ripe for statutory provisions 
requiring adequate and suitable lighting in general 
terms, it was felt that it would be premature to at¬ 
tempt to frame a detailed series of requirements as 
a basis for legal procedure. Ultimately, however, an 
“international code” of factory lighting may be 
realised. Other papers dealt with motor-headlight 
regulations, which, like the preceding subject, was 
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contributions summarising recent progress In hetero- 
chromatic and physical photometry. Of special in¬ 
terest was a paper by Dr. E. P. Hyde, giving results 
for the mechanical equivalent of light, the most 
recent determination being in the neighbourhood of 
0-00150 urntts per lumen. 

It was provisionally arranged that the next meeting 
should take place in the United States in 1924. 

University and Educational Intelligence. 

Birmingham. —On the recommendation of the 
Senate, a University Research Committee has been 
appointed. This committee consists of fifteen mem¬ 
bers, viz. the Vice-Chancellor, the Principal, and 
five other members elected by the Council of the Uni¬ 
versity, together with eight members of the Senate, 
elected on the nomination of the faculties as follows: 
three from the Faculty of Science, two each from the 
Faculties of Arts and Medicine, and one from the 
Faculty of Commerce. These members are appointed 
in the first place for two years, and are eligible for re¬ 
appointment at the end of that period. The object of 
the committee is “to facilitate by all means In its 
power the prosecution and publication of original re¬ 
search in all branches of knowledge.” The members 
appointed by the Council are Sir Richard Threlfall, 
Messrs. T. S. Walker, W. Waters Butler, Hugh 
Morton, and William Tangye; and the Faculty of 
Science is represented by Profs. F. W. Burstall, F. W. 
Gamble, and S. W. J. Smith. The Registrar Is to act 
as secretary. 

The Durham Coal Owners’ Association has an¬ 
nounced that the Northumberland Coal Owners’ Asso¬ 
ciation is prepared to recommend its members to join 
with those of the former association in contributing 
a total sum of 500L per annum for a period not ex¬ 
ceeding three years to the Mining Research Labora¬ 
tory of the University of Birmingham, unless the fund 
constituted under the Mining Industry Act should be 
drawn upon for this purpose. 

Mr. L. Eastham has been appointed lecturer in 
zoology, and Miss Laura M. Ligertwood lecturer in 
physiology (to succeed Dr. Frost). 

Cambridge. —Messrs. A. B. Appleton, Downing 
College, D. G. Reid, Trinity College, A. Hopkmson, 
Emmanuel College, and V. C. Pennell, Pembroke 
College, have been reappointed demonstrators in 
anatomy. Mr. E. W. Hulme has been elected to the 
Sandars readership in bibliography and palaeography 
for the year 1921. 

The address of the retiring Vice-Chancellor, Dr. 
P. Giles, master of Emmanuel College, refers to many 
interesting points. On extensions and new buildings 
more than 130,000Z. was spent in the last year. The 
greater portion of the money was for chemistry, bio¬ 
chemistry, parasitology and the low temperature 
station, and was provided from special endowments. 
But more money is still required to meet the ex¬ 
penses incurred in the new engineering school. It 
may be of interest to other institutions to note that 
the* University has now to provide more than 10,000 1 
in local • rates for the present year. Fear was ex¬ 
pressed by the Vice-Chancellor that Increased cost of 
maintenance might, compel the University to make a 
small charge for admission to the Fitzwilliam Museum 
and the Botanic Garden. Reference was made to 
the increase in the number of research students, and 
to a beginning made in the exchange of teachers be¬ 
tween universities. The new Vice-Chancellor is Dr. 
E. C. Pearce, master of Corpus Christi College. 

The vote on the admission of women to the Univer¬ 
sity will take place on October 20. This is presum- 
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ably the last opportunity that the Uni\ersity will have 
of settling the problem" for itself. 

London.— The following are some of the public 
lectures to be given at University College during the 
Michaelmas term :—Three lectures on “ Babylonian 
Magic,” by Dr. T. G. Pinches; a course of lectures 
on 41 Einstein’s Theory of Relativity,” by Dr. G. B. 
Jeffery; one lecture on “The Philosophical Aspects of 
the Theory of Relativity,” by Prof. G. Dawes Hicks; 
eight on “Nutrition,” by Dr. J. C. Drummond; three 
on “Nature in the 4 Divina Comedia 5 ”; one on 
‘Recent Researches in Photo-Elasticity,” by Prof. 
E. G. Coker; and a course of lectures on “The Evolu¬ 
tion of Man,” by Prof. G, Elliot Smith. A full list of 
the lectures may be obtained by sending a stamped 
addressed envelope to the Secretary, University Col¬ 
lege, London, W.C.r. 

Eleven separate courses of lectures on the history 
of science will^ be delivered at University College 
during the session 1921-22. There will be a course 
on “The General History and Development of 
Science,” by Dr. A. Wolf, and one on “The Begin¬ 
nings of Science,” by Prof. Elliot Smith. In addi¬ 
tion, there will be courses on the history of particular 
departments of science, namely, Astronomy, Prof. 
Filon; Physics, Sir William Bragg and Mr. Orson 
Wood; Chemistry, Prof. Donnan; The Alchemical 
Period, Prof. Collie; From Mayow and Boyle to 
Dalton and Avogadro, and the Development of the 
Molecular Theory, Dr. Irvine Masson; The Develop¬ 
ment of Organic Chemistry in the Nineteenth Cen¬ 
tury, Dr. O. L. Brady; The Development of Physical 
Chemistry in the Nineteenth Century, Mr. W. E. 
Garner; and The Biological and Medical Sciences, Dr. 
C. Singer. 


A course of public lectures on “ Psychology and 
Psychotherapy ” wilt be delivered at King’s College, 
Strand, W.C,* on Tuesdays at 5.30 p.nrf., beginning 
October 18, by Dr. William Brown, Wilde reader in 
#peota! philosophy in the University of Oxford. Ad¬ 
mission is free without ticket. 

Four lectures by Dr. F. W. Aston on atomic 
weights and isotopes will be delivered at 5.45 p.m. 
on successive Wednesdays, commencing October 12, 
at Battersea Polytechnic, S.W.fi, This is the first 
occasion on which a course of lectures dealing with 
this topic has been given in London. 

A lecture on “The Geology of Petroleum ” will be 
delivered at the Sir John Cass Technical Institute, 
Jewjy Street, Aldgate, E.C., by Mr. E. H. Cuningham 
Craig on Monday, October 10, at 7 p.m. The lecture, 
at which Sir Frederick Black will preside, will form 
an introduction to the course of petroleum technology 
TO institute is offering this year for the first 

T» Universities’ Library for Central Europe has 
mw been m existence for a little more than a year, 
^report has been issued giving an account of its 
activities up to March 31 last. Up to that date more 
than 2000 works had been despatched to various 
centres m Eiupph for distribution to universities, and, 
in addition, targe numbers of scientific reviews and 
periodicals mid the journals and transactions of learned 
societies had been forwarded. Something substantial 
5 aS ^* t tl e ^ foref bee . n < * one to replenish the stocks of 
English literature m the Universities and libraries of 
1 J e also been able, as a 

< ^ T ? s P° ndence wiA the Conjoint Board of 
So ? etoes > *0 put manv of the Continental 
WWtdties m touch again with British scientific 
socket!®# with the view of exchanging publications, 
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and by an appeal to a numbei of scientific journal^ 
1 educed subscription rates have in many cases been 
secured. Although much valuable assistance has been 
rendered in this way, the response made to the appeal 
for books, publications, and subscriptions has not been 
sufficient to enable the library to cope with the very 
real dearth of scientific works from which European 
universities are suffering. Furthei donations of books 
and money are therefore solicited, and gifts should be 
forwarded to the hon. secretary, Mr. B. M. Headicar, 
London School of Economics, Clare Market, London. 
W.C.2. 

The calendar of the North of Scotland College of 
Agriculture for 1921-22 may be divided conveniently 
into two portions, one dealing with the facilities for 
instruction which will be available in the coming 
session, and the other with the extra-mural work 
carried out by the college. The courses of study vary 
in length. Three-year courses are arranged for 
students preparing for the B.Sc. in agriculture and 
in forestry, as well as for the National Diplomas in 
Agriculture and Dairying awarded jointly by the 
Royal Agricultural Society of England and the High¬ 
land and Agricultural Society of Scotland; two-year 
courses lead to diplomas in agriculture and forestry 
awarded by the University of Aberdeen; and there is 
a special one-year course in preparation for the college 
Planter’s Certificate. Two courses of evening lectures 
on horticulture and manures respectively have also 
been arranged. Important research work is being 
carried out in conjunction with Aberdeen University 
at the Rowett Institute for Research in Animal Nutri¬ 
tion. Extra-mural work of the college staff affects 
the whole of the North of Scotland and the adjacent 
islands. Advice on farm management, plant diseases, 
insect pests, and seed-testing is given, and under the 
direction of county organisers lectures and instruction 
in agriculture, horticulture, deifying, poultry keeping, 
etc., are given at recognised centres. 

The Cleveland Technical Institute, Middlesbrough, 
was formally declared open by Sir Charles A, Parsons 
on September 22. The institute, which is the out¬ 
come of joint action by the Cleveland Institution of 
Engineers and the North-East Coast Institution of 
Engineers and Shipbuilders, has been established with 
the object of providing facilities for engineers, ship¬ 
builders and metallurgical chemists desirous of becom- 
ing^ thoroughly conversant with new developments in 
their own and cognate subjects. Membership will be 
limited to members of the societies which have founded 
the institute, together with the members of local 
technical societies, and the government will be in the 
hands of a council. constituted from representatives of 
the various participating societies and donors under 
the chairmanship of Dr. J. E. Stead. It Is hopedthat 
the institute may encourage the continued technical 
education of employees in industrial works in the Tee- 
side districts, and to further this object lectures to 
workmen on subjects relating to local industries will 
be arranged; improvements in processes and desighs 
will be investigated, and also a bulletin of abstracts 
from current scientific papers will be published 
monthly. In declaring the institute open, Sir Charles 
Parsons emphasised the importance of technological 
training for maintaining our industries, and congratu¬ 
lated Dt. Stead and the council on organising success¬ 
fully an institution which would be open to members 
of all the technical societies, engineering, chemical ,? 
and metallurgical, established in the neighbourhood*; 
This scheme, though it has been advocated widelyr 
has nrntr before' been put into effect In this : country, 
Imt where it has been adopted the results have beet! i 
eminently satisfactory. " 
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Calendar of Scientific Pioneers. 

October 6, 1825, Bernard Germain Etienne de ia 
ViSle, Comte de Lacep&de, died.— The disciple and 
friend of Bulton, Lacepede, after the Revolution, was 
appointed to a chair of zoology in the Jardin des 
Plantes, and published various works on natural history. 

October 6 , 1880, Benjamin Peirce died.—A leader 
in the American world of science, Peirce was professor 
of astronomy and mathematics at Plarvard, and for 
some time superintendent of the U.S. Coast Survey. 
He wrote many treatises, and was a founder of the 
American Academy of Sciences. 

October 6* 1894, Nathanael Pringsheim died.—The 
founder in 1858 of the Jahrbuch fur Wissenschaftliche 
Botanik, and in 1882 of the German Botanical Society, 
Pringsheim contributed much to the study of sex in 
plants, of algae, and of alternations of generations. 

October 6, 1902. John Hall Gladstone died.—Fol¬ 
lowing in the footsteps of Graham, Gladstone devoted 
himself mainly to physical chemistry, and especially 
studied the relation of the elements and compounds 
to light. Of independent means, he gave much time 
to educational and social matters He Was the first 
president of the Physical Society. 

October B 3 1911, John Hughlings Jackson died.— 
Physician to the London Hospital and the Hospital 
for Epileptics, Jackson was one of the first in England 
to use the ophthalmoscope, and was distinguished by 
his work on the nervous system and epilepsy. 

October 7, 1847- Alexandre Brongniart died.—-A 
famous mineralogist and the associate of Cuvier, 
Brongniart, after serving in the army, became director 
of the S&vres porcelain factory, and xn 1822 succeeded 
Haiiy at the Ecole des Mines. 

October 8, 1847. Christian Severinus Longomon- 
tanus died.—An assistant to Tycno Brahe at Hven, 
Longomontanus, or Longberg, accompanied Tycho to 
Bavaria, and from 1605 onwards was professor of 
mathematics at Copenhagen. His “ Astronomica 
Danica,” 1622, is an exposition of the Tychonic 
system of the world. 

October 9 , 1869 . Otto Linne Erdmann died.—For 

nearly forty years professor of technical chemistry at 
Leipzig, Erdmann made valuable researches on nickel 
and 0*n indigo and other dyes, and with Marchand 
made -defer«ti»atiohs of atomic weight. 

< October ft* 1679, John Mayow was buried.—Re¬ 
membered for tofts advanced views, on combustion and 
who was a physician, died in 
In Septbm^r* 1679, and was buried on 
m in. St- $ml %,Covent Garden. It has been 
said ihat his premature death retarded the advance of 
modem chemistry by a century. 

October 10 , 1708. David Gregory died.—Nephew to 
James Gregory, the inventor of the reflecting tele¬ 
scope, David Gregory owed his fame to his advocacy 
Of the Newtonian philosophy, which he was the first 
publicly to teach. From 1691 he was Savillan pro¬ 
fessor of astronomy at Oxford. 

October 11, 1708. Ehrenfried Waiter Graf von 
Tschirnhausen died.—A mathematician, Tschirnhausen 
was the founder of catacaustics, and was known as 
the maker of large burning glasses. 

October 11, 1889 . James Prescott Joule died.—The 
favourite pupil of Dalton, and one of the most intimate 
friends of Kelvin, with whom he collaborated, Joule 
is universally known for his 'determination of the 
mechanical equivalent of heat, and for hi$ share in 
: feCtl&8s^ng the law of the conservation of energy, 
ttis epoch-making papers were read in 1843, 1845, 
„tp47, and 1849- The Copley medal was awarded to 
.iftifti in 1870. E. C. S. 
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Societies and Academies. 

Birmingham. 

Institute of Metals.—Annual autumn meeting, Sep- 
! tember 21.—Prof. A. A. Head and R. H. Greaves, 
j The properties of some mckel-alumimum-toppei 
alloys. In some of the copper-rich nickel-alumxmum- 
copper alloys the a-solution will retain more nickel 
and aluminium at 900° C. than at the ordinary tem¬ 
perature. These alloys, while relatively soft on quench¬ 
ing from 900° C., are hardened by slow cooling or h\ 
reheating to lower temperatures. This change is the 
result of the appearance of a new constituent, prob¬ 
ably a nickel-aluminium-copper solid solution, the 
separation of which is accompanied by changes in 
density and electrical conductivity, in addition to its 
eftect’on tensile, hardness, notched bar, and other 
tests. The separation of this special constituent takes 
place slowly, so that chill-cast alloys and hot-rolled 
rods of small section consist almost wholly of the 
a-constituent. On annealing the cold-rolled alloys 
softening proceeds slowly up to 500° C., when pre¬ 
cipitation of the nickel-aluminium-rich constituent 
begins to take place. If the separation is sufficient, 
this may give an alloy of high elastic limit and tensile 
strength and good elongation. The hardest product 
is obtained by reheating the quenched alloy for some 
time at 600-700° C. Alloys so treated generally give 
better properties than those obtained by uniform rates 
of slow cooling, and show considerable endurance 
under alternating stresses above their true fatigue 
limit.—R. T. Holfe : The effect of increasing propor¬ 
tions of lead upon the properties of Admiralty gun- 
metal, with an appendix dealing with the effect of 
lead on gunmetal containing copper 8^ per cent., tin 
5 per cent., and zinc 10 per cent. Synthetic allo\s 
containing increasing proportions of lead up to 1 68 per 
cent, were examined. In sand-cast gunmetal lead 
gradually increases the strength, ductility, and soft¬ 
ness of the alloy up to about 1 5 per cent, of lead, but 
above this proportion causes a decrease In all three. 
It does not affect the soundness. In chill-cast gun¬ 
metal the effect on the hardness parallels that of the 
sand-cast metal, with a change-point at about 1*5 per 
cent, of lead, but associated with a minimum rather 
than a maximum strength figure. It does not affect 
the soundness. The influence of lead on liquation, 
machinability, corrosion, and behaviour for bearing 
purposes is discussed, and it is suggested that in sand- 
cast gunmetal the proportion of lead permitted by the 
Admiralty specification might with advantage he in¬ 
creased from 0-5 to 1 per cent.— R. Genders : The casting 
of brass ingots. The failure of hollow-drawn articles 
made from brass rod has generally been found to be 
due to the presence of non-metallic inclusions which 
originated in the cast ingot. The methods used^ in 
casting ingots of brass vary, much consideration being 
given to the saving of rolling. When a hollow article 
subject to expanding stresses is to be made, the avoid¬ 
ance of inclusions of foreign matter is vital, and the 
form of ingot requires modification. The ingots made 
were 3 in. square and 30 in. in length, as compared 
with the ingots 6-7 ft. in length and if in. square 
section in common use. A hot sinking head or 
u dozzle was introduced, and molten brass Is poured 
through the “dozzle.” No pipe is formed in the ingot 
proper, and additions of metal may be made at any 
time to the metal In the “ dozzle ” without risk of 
introducing defects into the ingot, any dross rising 
to the top of the still fluid head. Tbe!#ouW$ yr^re 
tapered, the top being enlarged by morning amounts 
in successive experiments, ^nd ingMs"^r^ ca$fc 
usual foundry speed^T. G. Bamford; The den$J$F 
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of the zinc-copper alloys. Experiments were con¬ 
ducted with alloys made'from pure metals and cast in 
sand- and chill-moulds respectively. There is a con¬ 
traction in volume due to alloying with mixtures con¬ 
taining more than 25 per cent, of copper, and the 
density of the sand-cast or slowly cooled alloys is 
general!} 7 less than that of the chill castings; at 
points where the liquidus and solidus coincide on the 
constitutional diagram, chill castings and Sand cast¬ 
ings give the same values. The expansion recorded 
by Turner and Murray with alloys containing less 
than 30 per cent, of copper is confirmed, and is shown 
to be connected with a new form of porosity different 
from ordinary unsoundness.—Dr. F. Johnson : Experi¬ 
ments in the working and annealing of capper. 
Part r : Critical ranges of deformation probably result 
from stages of abnormal plasticity during roiling of 
the metal. It is suggested that during these stages 
the metal actually loses some of the increase of hard¬ 
ness conferred in earlier u passes.” A decrease of 
volume up to 83 per cent, occurs; the increase of 
volume which then sets in may correspond to the 
inception of permanent disability which cannot be 
eradicated by annealing. Part 2 : At 200° C. for one 
hour softening occurs in all strips rolled beyond 40 per 
cent, reduction. Test-pieces from the axes of the 
strips undergo softening to a greater extent than edge- 
specimens from the same series when annealed under 
the same conditions, thus indicating a greater intensity 
of strain at the centre than at the edges. High- 
temperature annealing at 750° C. shows that at 87 per 
cent, reduction a rapid decrease in strength sets in. 
Part 3 : Low-temperature annealing of cold-drawn 
copper rods of varying compositions, “Tough-pitch ” 
arsenical rods retain their strength practically un¬ 
impaired up to 300° C., whereas “tough-pitch ” elec¬ 
trolytic copper undergoes considerable loss of strength. 
The presence of silver in arsenical rods raises slightly 
the annealing temperature. The substitution of iron 
for oxygen in arsenical copper retards the rate of 
softening.—W. E. Alkins and W. Cartwright: The 
effect of progressive cold-drawing upon some of the 
physical properties of low-tin bronze. The tin content 
varied from about 0*7 to about i-o per cent, in the 
three samples of bronze studied. The most important 
and rapid changes in properties occur after a reduc¬ 
tion of 85 per cent, of the original area, i.e. over the 
range where practical difficulties are met with during 
drawing. The extent .of the variation in tensile 
strength, specific volume, and scleroscooe hardness is 
very similar to that previously found in the case of 
copper. 

September 22.—R. Genders ; The extrusion defect. 
Experiments have, been carried out with the object of 
devising a method of extrusion which would avoid the 
formation of the defect known as “piping,” which 
is commonly found in some centrally extruded rod made 
from brass and other non-ferrous allovs by the usual 
hot-extrusion process. The defect is’tubular in the 
interior of the rod, and generally exists in the last- 
portion extruded. When a defective rod is broken 
across, the core frequently breaks at a different point 
from the outer ring. ■ The defect consists of foreign 
matter, oxide and dezincified brass, which constituted 
the skin of the original billet. Billets extruded to 
various stages and sectioned, axiailv show the presence 
of the defect in the shape of a funnel. The defect 
can be largely overcome by the use of a ram smaller 
in diameter than the billet, which causes the outer 
laver of the billet to remain in the receiver as a thin 
cylinder, but the method would probably be too waste¬ 
ful on a large scale. By inverting the process so that 
the die is pushed through the billet the mode of flow 
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is altered. There is no relative* movement between the 
billet and receiver, and flow' is con lined to the region 
of the die. The power required is less than with the 
method at present in use. The method is in use in 
many places for the production of tubes and rod from 
soft metals.—F. S. Tritton : The use of the scleroscope 
on light specimens of metals. Errors were detected 
when using the ordinary methods of support, and to 
reduce them pitch and glucose were selected. The 
use of pitch requires a special clamp, a new type of 
which is described. A solution of glucose considerably 
stiffer than treacle gave good results, the specimens 
being attached by means of the glucose to a hard 
steel base. The hardness of specimens having both 
flat and curved surfaces can be tested provided that a 
recessed support be made to fit the specimens.—D. H. 
Ingall: The relation between mechanical properties 
and microstructure in pure rolled zinc. The material 
as rolled, and also when annealed, at ioo° and 
150° C,, is ductile “with” and brittle “across” the 
direction of rolling, with reduction from 77 to about 
87 per cent.; it is ductile in all directions with 96 per 
cent, reduction by rolling, where the strength has 
risen from about 6 to about 13 tons per sq. in. An 
equi-axed structure exists in all cases. Annealing for 
thirty minutes at 200° C. renders the material com¬ 
pletely brittle and weak, due to a crystallisation.—Dr. D. 
Hanson and Marie L. V. Gayler : The constitution and 
age-hardening of the alloys of aluminium with mag¬ 
nesium and silicon. The ternary system aluminium, 
magnesium, and silicon, containing up to 35 per cent, 
of magnesium and 11 per cent, of silicon, has been 
investigated. Thermal curves and microscopic 
examination prove that magnesium and silicon form 
a chemical compound having the formula Mg a Si, 
which with aluminium forms a eutectiferous binary 
system, having an eutectic containing 13 per cent, of 
3 Vfg a Si, and melting at 590° C. The aluminium- 
MgaSi-’siUcon system possesses a ternary eutectic that 
melts at 550° C. ; the ternary eutectic of the 
aluminium-MgaSi-magnesium system, melts at 450° C. 
The solubility of Mg..Si in solid aluminium is x-6 per 
sent, of Mg a Si at 580° C. and about 0*5 per cent, at 
30° C. Excess oi silicon has little effect, but mag¬ 
nesium reduces the solubility at high temperatures. 
The difference in the solubility of Mg a Si at high and 
low temperatures i» the cause of the age-hardening 
property of these alloys, which in a series of allays 
containing increasing amounts ot Mg a Si rises pro¬ 
gressively until the limit of the solubility of Mg 2 Si 
in aluminium at the quenching temperature is reached, 
beyond which the total increase in hardness remains 
constant. The increase in hardness is roughly pro¬ 
portional to the amount of Mg a Si retained in solution 
by quenching.—F. Adcock ; The electrolytic etching 
of metals. A solution of citric acid as an electrolyte 
in the etching bath gave good results with cupro¬ 
nickel (80:20), silver, nickel-silver, and some .other 
metals. Certain specimens of silver showed on etch¬ 
ing a cell-structure or network which was smaller 
than, and in some cases independent of, the existing 
crystal grains. Another electrolyte made by dissolv¬ 
ing molybdic acid in excess of ammonia solution gave 
similar results, and revealed a subsidiary cell-formation 
or network in the ^-regions of a / 3 +y brass containing 
6 per cent, of aluminium. By using hydrofluoric 
acid, chromic acid, and bromine water, both the cores 
and the crystal-grain boundaries of cast cupro-nickel 
were disclosed simultaneously.—S. Beckinsale : The, 
magnesium alloy “electron.” Samples of the new 
high magnesium alloy “electron ' contained about 
95 per cent, of magnesium, 4-5 per cent, of zinc, ancL 
0*5 per cent, of copper. The alloys machined welJV 
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and compared very favourably with aluminium alloys 
in tensile properties (allowance being made for the 
much lower specific gravity), but they were not so 
ductile in compression, 

Paris. 

Academy of Sciences, September 19.—M. Georges 
Lemoine in the chair.—The President announced the 
death of Alfred Grandidier, member of the section of 
Geography and Navigation.—]. Kampe de Feriet: 
Some properties of hypergeometrical functions of 
higher order with two variables.—MM. Barhillion and 
M. Du git; A simple apparatus for obtaining the de¬ 
viation of the edge of an aeroplane due to the effect 
of the wind.—M. d’Azumbuja: A method for the 
synchronisation of clock mechanism and of pendulums 
employed in astronomy. The clockwork mechanism 
generally used in observatories for controlling the 
motion of telescopes or mirrors do not possess the 
accuracy of astronomical clocks, and when used for 
long photographic exposures frequent rectifications by 
the observer are necessary. In the apparatus pro¬ 
posed by the author, which has been set up at Meudon, 
a weight-driven motor is controlled electrically by a 
pendulum. A diagram of the arrangement is given; 
it has been in use at Meudon for more than a year, and 
has proved satisfactory.—A. Kozlowski: The origin of 
the oleoleucites in the liverworts carrying leaves. The 
examination of living specimens of Lophocolea 
heterophylla , L. bidentata, Lepidozia reptans, and 
Mastygobrytim trilobatum leads to the conclusion that 
Pfeifer’s hypothesis on the formation of oleoleucites 
by the agglomeration of droplets is justified, in spite 
of the contrary opinions of Wakker, Raciborski, and 
Garjeanne.—M. Romieu : Morphology of the sperma- 
tozoid of Chaetopterus.—M. Bridel: the action of 
emulsin from almonds on lactose in 85 per cent, ethyl 
alcohol. The reaction is a complex one: galactose 
and / 3 -ethvl gal a cto side were isolated, the former in 
crystalline form. 

Sydney. 

Royal Society of New South Wales, August 3.—Mr. 
E. G. Andrews, president, in the chair.—R. H. 
Cambage : Acacia seedlings. A seed of Acacia melan - 
oxylon from Jenoian Caves had germinated after 
having been Immersed in sea-water for four years 
and one month. The rapid germination of .4. 
Oswaldi, which grows in the dry interior, is noted. 
This character may have been developed through the 
habit of germination after thunderstorms, when the 
young plant has to establish itself before the. succeed¬ 
ing drv weather overtakes it.—G. D. Osborne: A 
preliminary examination of the late Palaeozoic folding 
in the Hunter River District, New South Wales. By 
the aid of a diagram, giving the elemental features 
of the diastrophism, it is shown that the earth’s seg¬ 
ment in the district has undergone a crustal shorten¬ 
ing of 7-46 miles, the original width of 77*96 miles 
now being compressed into 70-50 miles. The depth of 
the earth block involved has been calculated, and the 
effects of the strike faulting, in relation to the deter¬ 
mination of the vertical bulging resultant upon the 
thrusting, are discussed.—A. R. Penfold : Note on the 
position of The double linkage in piperitone. On 
oxidation with neutral potassium permanganate solu¬ 
tion diosphenol in monoclinic needles of melting 
point 82° C. was obtained. This body possesses a 
well structure of which the double linkage is in the 
1 position. Piperitone must therefore be A-i-men- 
thone-3.—Dr. L. A. Cotton: Earth movements at 
Burrinjuck, as recorded by horizontal pendulum ob¬ 
servations. Horizontal pendulums were installed to 
measure the movement of the rocks under the load of 
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I water impounded by the Burrinjuck Dam, and the 
relation between the movements of the pendulums and 
I the temperature changes registered by a thermometer 
| placed within the concrete dam, at a distance of 80 ft. 

| from the surface, were investigated. The rock move- 
| ments are seasonal in character, with a lag of several 
months, corresponding closely to the temperature lag. 
The actual movement is from five to ten seconds of 
arc, which is probably sufficient to cause considerable 
strain in the rock-masses involved. 
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The Aeronautical Research Committee. 
HE report of the Court of Inquiry into the 
loss of R38 on August 24 has been issued 
by the Air Ministry. Its findings are important 
and disquieting. Having described what actually 
happened when the accident took place, the Court 
makes comment on the initiation and development 
of the design. Briefly summarised, the report 
states that a great advance on previous British 
airships was made with insufficient preparation 
and with an unsuitable organisation. It is stated 
that further inquiry is being made by the Aero¬ 
nautical Research Committee. It is of Interest, 
therefore', to turn to the recently issued Report 1 
of that body and to read the notes relating to ex¬ 
periments and research on airships. Pages n and 
21 will be found to be connected intimately with 
R38 and other airships, and a relevant extract is 
given later in this article. 

In addition to the importance given to it by the 
accident, the Report of the Aeronautical Research 
Committee for the year 1920—21 is a docu¬ 
ment of considerable general scientific interest. 
Not only does it give an account of work done, 
but it also furnishes matter for comment on the 
growth of a new subject, and illustrates a present- 
day tendency to widen the idea of research to 
cover anything new. It is self-evident that the 
pursuit of new things is not necessarily desirable, 

1 Report of the Aeronautical Research Committee for the year 1920-521- 
Pp. 52. (London ; H.M. Stationery Office.) Cmd. 1458. ? d , 
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and if due economy is to be observed, either a 
return is required to the older usage of “re¬ 
search ” to mean progress, or a new word is 
necessary to express the latter idea. 

At present there is a Directorate of Research 
in the Air Ministry, as well as the Aeronautical 
Research Committee, and the Report under 
review indicates a confusion of functions. In 
many respects the older organisation was better, 
and consisted of a Technical Department in the 
Air Ministry, an advisory committee to which It 
could refer new problems, and research establish¬ 
ments at the National Physical Laboratory and 
the Royal Aircraft Establishment for the assist¬ 
ance of the Committee. When first formed in 
1909 by Mr. Asquith, the Advisory Committee 
for Aeronautics consisted of a small number of 
men of science dealing with an undeveloped 
subject; the state of aeronautics compelled them 
to look for general knowledge and to leave 
application to the internal working of the Admir¬ 
alty Air Department and the Directorate of Mili¬ 
tary Aeronautics. 

During the war, as in many other branches of 
science, extension of the boundaries of knowledge 
of aeronautics almost ceased in the endeavour 
to apply to warfare the results of earlier research, 
with the consequence that the Advisory Com¬ 
mittee became almost wholly occupied with tech¬ 
nical matters. The references were so numerous 
that sub-committees were formed to deal with 
separate branches of the subject. An organisa¬ 
tion essentially of war type has now become a 
regular part of the peace system of the country, 
and has been called the Aeronautical Research 
Committee. On pages 4, 5, and 6 of the Report 
appear lists of the personnel of the various Com¬ 
mittees, and, in spite of the repetition of names, 
the lists indicate a very large body of people act¬ 
ing as advisers. The number appears to be out 
of all proportion to the staffs available for carry¬ 
ing on research, and can be justified only, if at 
all, on the ground that the members are there as 
technical experts, and not as supervisors of re¬ 
search. 

The Committee has no executive powers, and 
work for it is carried out at the National Physical 
Laboratory through the Department of Scientific 
and Industrial Research, or at the Royal Aircraft 
Establishment through the Directorate of Re¬ 
search. In such circumstances it is clear that 
sympathetic administration is needed if progress 
is to be possible; at the present moment the con- 
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ditions for success appear to be non-existent. 
The Report (page u) says:— 

“The Committee have learnt with great regret 
of the decision to stop or greatly to reduce all 
work connected with airships, and have addressed 
a letter to the Ministry pointing out the import¬ 
ance of full-scale research, not only for airship 
progress, but as an essential part of general aero¬ 
dynamic theory upon which the design of all types 
of'aircraft depends.” 

In spite of such letter no change of policy 
appears to have been considered, and the closing 
down of all research, laboratory as well as full- 
scale, would have been complete but for the de¬ 
plorable accident to R38. It is more than pos¬ 
sible that the disaster would have been avoided 
had the facilities for full-scale research asked 
for by the Aeronautical Research Committee 
during the last two years been granted by the 
Air Council. 

As an isolated instance this would be important, 
but it appears rather as a typical example and a 
result of bad administrative arrangements in the 
Air Ministry and related bodies. A further 
abstract (page 52) says :— 

<£ The evidence given by pilots in the course of 
this inquiry showed, however, that the handling 
in the air of large flying boats, particularly those 
of F type, had given considerable trouble, and 
It appeared that there was little doubt that the 
trouble with the F boats was mainly due to 
weathercock instability. Further it appeared that 
few data have yet been collected on the lateral 
stability and control of any type of aircraft. The 
subject Is of such frequent recurrence, In relation 
to accidents, as to warrant an extended Inquiry 
Into the present state of knowledge regarding 
lateral control and stability : a recommendation to 
this effect has been put forward, and the matter 
is being prosecuted.” 

The reply—in effect—is that the Air Ministry 
cannot afford to maintain the only staffs capable 
of such inquiry, and that the information is not 
considered to be worth one-quarter per cent, of 
the annual expenditure on the Royal Air Force. 
The direct saving of the money now lost by the 
wreck of R38 would have maintained fundamental 
research in aeronautics for the greater part of 
a generation. Whilst such a policy is being 
followed by the Air Council it would be a delusion 
to suppose that the best of aeronautical research 
committees could be an effective safeguard against 
further disasters to military and civil aircraft. 

One of the more striking pieces of work detailed 
in the report for the year is that of the Fire Pre- 
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vention Sub-Committee. Not until the end of 
the war was attention adequately directed to 
the prevalence of fire after a bad landing, and 
this matter was taken up by the Committee. A 
glance through the items enumerated on page 40 
suggests that matters normally entrusted to the 
designers of aircraft still require much attention. 
It should not be necessary at this period of time 
to include “development of a safe system of 
engine installation generally ” and “ the avoid¬ 
ance of rubber and other inflammable material 
under the cowl ” in the programme of a research 
committee. 

Of the various sectional programmes, that of 
the Materials and Chemistry Sub-Committee most 
nearly approaches scientific research. The 
assistance of the universities has been invoked 
and in due course a fruitful return may be antici¬ 
pated. The Committee has there taken the line 
of encouraging the individual worker to give of 
his best. It is a possible line of development, 
since this branch of aeronautics comes as a natural 
extension of well-established sections of engineer¬ 
ing. The aeronautical engineer is interested in 
all the mechanical engineering tests of materials, 
including those on fatigue, but to an unusual 
degree of refinement. The limits of weight of 
aircraft for successful flight leave far less room 
for error in estimating stresses than in application 
to such a subject as locomotive building for 
railways. 

In relation to aero-engines, which are a normal 
development from heavier internal-combustion 
engines, a somewhat similar use of universities 
and schools of technology is possible. On the 
other hand, the provision of a high altitude test 
house is peculiar to aeronautics, and for many 
years to come training institutions cannot be 
expected to provide facilities. Both in the case of 
specialised engine research and aerodynamics 
generally it appears that facilities are effectively 
under the control of the Air Ministry, and for 
progress in the next decade a more enlightened 
policy appears to be a preliminary requisite. 

There is much more of interest in the Report, 
which as a whole shows the utility of a body of 
men who can consider a subject in relation to first 
principles. For its share in such work it will 
probably be concluded that the Aeronautical 
Research Committee has justified its exist¬ 
ence. It is possible, nevertheless, that a body 
limited to such functions would be far more 
effective. 
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The Science of Pharmacognosy. 
Handbuch der Pharmakognosie. By A. Tschirch. 
Band III. Lieferung i, 1921. 10 marks. 

Lieferung* 1-4 and Lieferung 9-37. (1908-14.) 

2 marks each. (Leipzig : Chr. Herm. Tauch- 
nitz.) 

FTER an interval of four years Prof. 
Tschirch has continued the publication of 
his compendious “Handbook of Pharmacognosy” 
and issued the first part of the last volume. About 
twenty parts will constitute this section, which 
will deal with the drugs containing phloroglucin 
derivatives, tannins, alkaloids, antigens (tox- 
albumins), bitter principles, vesicants, colouring 
principles, resins, and a few other groups. Part i. 
deals with Such drugs as male fern, cusso, kamala, 
cutch, gambier, and kino. 

Pharmacists and all who are interested in drugs 
may look forward to the approaching completion 
of what is undoubtedly the most ambitious literary 
attempt that has ever been made in the field of 
pharmacognosy. By pharmacognosy the author 
means the science which has for its object the 
acquirement of a complete knowledge of animal 
and vegetable drugs, their correct description, 
and their rational grouping under general head¬ 
ings. Pharmacognosy, according to Prof. 
Tschirch, should no longer remain a collection of 
individual drug descriptions, however perfect they 
may be; these must be welded together into an 
independent science many of the problems of 
which are capable of experimental solution. To 
attain this object, chemistry, botany, zoology, 
physics, and every science that can give assist¬ 
ance must be laid under contribution. With this 
end in view the author, as is well known, has 
laboured with his pupils in the University of Berne 
for the last twenty-five years, directing during that 
time innumerable researches chiefly in the fields of 
the botany and chemistry of drugs. 

The work is divided into general and applied 
pharmacognosy. Under the first heading the 
author deals with the cultivation of medicinal 
plants, the collection and preparation of the parts 
used as drugs, the commerce, sorting, packing, 
etc., and with the subsidiary sciences of botany, 
zoology, chemistry, physics, geography, history, 
ethnology, etymology, etc. Most of these sub¬ 
divisions have had special terms coined for them; 
thus cultivation is designated “pharmacoergasia,” 
commerce “pharmacoemporia,” chemistry “ phar¬ 
macochemistry,” and so on. Pharmacoergasia 
(117 pages) consists of a compilation of facts con¬ 
cerning the cultivation of various drugs, and is 
a somewhat heterogeneous collection the system- 
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atic arrangement of which would be attended with 
considerable difficulty. Commerce (42 pages) lends 
itself better to separate treatment, and the section 
is exceedingly interesting. The subject of the 
history of drugs, to which no fewer than 558 pages 
are devoted, also makes excellent reading; under 
this heading the history of drugs from the earliest 
records to modern times is fully discussed. 

Among the subsidiary sciences, Prof. Tschirch 
regards pharmacochemistry as the most im¬ 
portant, since the value of a drug depends, in 
the majority of cases, on the constituents con¬ 
tained in it. For this reason the classification of 
drugs should be based on the relationships of the 
chief constituents. Such a classification has been 
adopted by the author in the second part of his 
work (applied pharmacognosy), although he 
admits that in his opinion only 1 per cent, of the 
drugs known have been sufficiently investigated. 
Under this system the larger groups, such as the 
sugars, starches, celluloses, aliphatic acids, fats, 
volatile oils, resins, aromatic phenols, tannins, 
glucosides, and alkaloids, are subdivided into 
smaller ones; thus the group of alkaloidal drugs 
is subdivided according to the constitution of the 
principal alkaloid. It would therefore be impos¬ 
sible to classify correctly any alkaloidal drug until 
the constitution of its principal alkaloid was 
known. The rapid strides that are now being 
made in our knowledge of the chemistry of drugs 
are reducing this objection to a chemical classi¬ 
fication, but a very long time must elapse before 
a satisfactory position can be attained. 

The treatment of each individual drug in the 
second part is very complete. First the syn¬ 
onyms are given; then the etymology, the botani¬ 
cal source, the pests to which the plant is subject, 
its cultivation, harvesting, commerce, morpho- 
logy, anatomy, characters of the powder, chem¬ 
istry, adulterations, uses, and so on, are discussed 
in the fullest detail, the bibliography being par¬ 
ticularly complete. In the case of rhubarb the 
space devoted to the description is thirty pages, 
Including numerous illustrations. The weakest 
point is certainly the microscopical characters of 
the powdered drugs; these are usually dismissed 
in a few lines, the author relying almost entirely 
on his description of the anatomy. 

Even with the assistance afforded by his col¬ 
leagues and pupils, Prof. Tschirch’s task has been 
a stupendous one; he has accomplished It with 
conspicuous success, and the handbook will doubt¬ 
less be for many years a mine of information for 
pharmacognosists. Nevertheless, the advisability 
of publishing so large a work in a succession of 
parts appearing at somewhat distant intervals may 
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well be doubted. By the time the last appears the 
first will be at least fifteen years old, and scientific 
works age very rapidly. The division of the hand¬ 
book into several volumes for each of which one 
or more experts should be responsible would 
appear to be a better plan. 

Human Physiology* 

Human Physiology . By Prof. Luigi Luciani. 
With a preface by Prof. J. N. Langley. (In 
five volumes.) Vol. 5. Metabolism — Tempera¬ 
ture — Reproduction, etc. Edited by Prof. M. S. 
Pembrey. Pp. viii-f-422. (London: Mac¬ 
millan and Co., Ltd., 1921.) 30$. net. 

HIS, the fifth and final volume of Luciani’s 
notable “Human Physiology,” is as full of 
interest and originality of treatment as any of the 
previous volumes. Messrs. Macmillan deserve 
every credit for having borne the cost of trans¬ 
lation and production of probably the last great 
attempt by a single individual to deal with physio¬ 
logy in full detail. It is true that for exhaustive¬ 
ness of treatment we must resort to works pre¬ 
pared by several authors, or to the still fuller 
monographs. Undoubtedly we get a more com¬ 
plete account written by a specialist in the par¬ 
ticular section, but it is questionable if the light 
and shade are so good as in the old-fashioned 
single-author type of book. Too often the little 
section, no doubt an important part of the whole, 
is almost dragged from its context and set in the 
full glare of the limelight. For specialists in the 
subject this is perhaps of no great moment, as 
they can perform the necessary correction, but for 
the average intelligent worker who desires in¬ 
formation in a subject perhaps cognate to his own 
this triumph of specialism may be neither suitable 
nor very enlightening. Granted that the great 
chance of failure in the one-man book lies in the 
fact that the author has a bias, nevertheless this 
very deficiency lends a colour and virility which 
are frequently absent from the more scientific and 
.coldly critical monograph—indeed, provided the 
author is broad enough in his views, this bias may 
be regarded as a definite asset. 

Luciani’s work, despite its defects, is a living, 
stimulating book written by a physiologist with 
a broad and sane outlook. It is a work which 
the professional physiologist, the ordinary medical 
practitioner, and the medical student can read 
with pleasure and profit. Its great value—and 
the present volume is no exception—is the amount 
of space which is devoted to sections of physio- 
^ 'Which are, as a rule, but shabbily treated 
in other text-books. On the other hand, sections 
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which might merit more complete treatment in 
the light of modern interest and research are, on 
the whole, less thoroughly done than in many 
smaller books. Thus, in the volume under review 
the question of the accessory food factors is con¬ 
fined to a brief note by the editor. 

As regards the present volume, the first three 
chapters deal with different phases of metabolism. 
These chapters give a most excellent historical 
survey of the development of the subject. The 
account of the gradual appreciation of the fact 
that all proteins are not of equal value, gelatine 
being taken as the example, is particularly in¬ 
teresting and valuable, and, in view of the modern 
trend of ideas, very suggestive. A good deal of 
space is also devoted, with propriety, to the much- 
neglected subject of mineral metabolism. Luciani’s 
final conclusion as regards metabolism in the ex¬ 
change both of matter and of energy, whether of 
each tissue or of the organism as a whole, is of 
interest, as he believes that the regulation is “the 
fundamental function of the nervous system con¬ 
sidered as a whole and a unit, and not of one or 
other part or segment.” 

The next three chapters are devoted to a full 
discussion of reproduction. These chapters are 
full of valuable information—perhaps not quite so 
detailed as in the original—much of which is very 
difficult to find elsewhere. The fact, too, that par¬ 
turition is dealt with in considerable detail as a 
purely physiological phenomenon is excellent. 
These chapters are followed by a suggestive and 
stimulating chapter on the stages of life and death. 
Apart from Dastre’s book—and in some respects 
this single chapter even excels that striking work 
—it would be impossible to refer to a more com¬ 
plete source for out-of-the-way details in many 
varied aspects of physiology. It has also the 
merit of being eminently readable philosophy. Like 
Luciani’s sane pronouncement on the rival claims 
of vitalism and materialism in an earlier volume, 
his closing sentence to this chapter, and incident¬ 
ally to his own part of the work, is personally 
illuminating :—- 

“ In order to ensure ourselves this ideal euthan- 
asia, we have but to convince ourselves that 
materialism is utterly unable to afford any explana¬ 
tion of the most ancient problems of man and the 
universe; belief in philosophy, in the spiritualistic 
or even the idealistic hypothesis, is all that is 
needed to enable us to estimate life aright and to 
look death in the face, if not with a smile on our 
lips, at all events with calm resignation and con¬ 
fidence based upon hope.” 

The final chapter, as Luciani states in a foot¬ 
note, was prepared by his assistant, Prof. 
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Baglioni. It gives a rapid summary of ethnology 
and anthropology—good in its way, but, owing 
to shortage of space, too compressed to be of 
real value. The point is emphasised that modern 
sociology shows a marked tendency to state and 
solve its various problems in terms of physiology. 

To Prof. Pembrey is due hearty congratulations 
for the judicious and careful way in which he 
has edited the volume. It must have required 
endless patience and time. The translation is 
good, and the number of actual errors detected 
but few. The publishers have produced a book 
of pre-war standard in paper, printing, illustra¬ 
tions, and binding. It is a pity, however, that a 
complete index for the five volumes was not in¬ 
corporated in this concluding volume. 

E. P. C. 


Principles of Electrical Engineering. 

Electrical Engineering . By Dr. T. F. Wall. 

Pp. xi-f-491. (London: Methuen and Co., Ltd., 

1921.) 21 s. 

SURVEY of the principles of electrical engin¬ 
eering intended for students in universi¬ 
ties and the advanced classes in technical schools 
is given in this book. The author’s treatment of 
the subject can be commended, although in places 
the condensation will make it difficult for the un¬ 
initiated to follow his reasoning. He begins by 
a careful discussion of electrostatic theory, prov¬ 
ing, in some cases by novel methods, the capacity 
formulae which are used by engineers. He 
describes how the dielectric is sometimes graded 
in high-tension cables, and shows how the requisite 
calculations to find the electric force in the 
dielectric can be made. No mention is made, how¬ 
ever, of the severe limitations imposed on the use 
of intersheath methods of grading by the large 
capacity current which flows in the sheath. The 
corona effect is mentioned, but the formula given is 
not so accurate as that due to F. W. Peek. The 
formulae for the sparking" voltages between 
spheres are not given. 

On p. 194 it is stated that the standard values 
for the resistance of copper at present in use are 
those found by Matthiessen. This is not the case. 
Electricians use the international standard of re¬ 
sistance for copper given in Publication No. 28 
of the International Electrotechnical Commission. 
They also find .it advisable to use three tempera¬ 
ture coefficients: the “constant-mass” tempera¬ 
ture coefficient, the volume resistivity and the 
mass resistivity temperature coefficients. 

On p. 202 Newton’s law of cooling is.given as 
if it applied to radiation instead of to convection. 
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It is deduced that the melting current of a fuse 
wire varies as the i*5th power of the diameter in¬ 
stead of the 1-2 5th power, which follows from 
more accurate theory. On p. 381, 1 . 11, we take 
it that “ two-thirds ” is a misprint for “ three- 
halves,” as the capacity between two wires is 
obviously increased by bringing a third wire into 
the neighbourhood. 

The author attacks the problem of practical 
harmonic analysis in the proper way. He takes 
the Fourier solutions for a n and b n , the coefficients 
of the cosine and sine components of the Fourier 
series, and computes their values by mathematical 
quadrature. Taking m ordinates for- the half- 
wave, he writes:— 

2 r 7T 27T . . OT7r~l 

a n — — \y-iCOsn~- +y 2 costz— 4- . . . +y m cos n — , 

* ml : 1 m m m J 

and a similar formula for b n - Taking m= 10, 
he finds the first, third, and fifth harmonics for a 
given curve, and suggests that a similar analysis 
will give the higher harmonics. It should have 
been stated that more ordinates would have to be 
measured if the higher harmonics are to be deter¬ 
mined accurately. 

In our opinion the first and third harmonics are 
best determined by dividing the base of the posi¬ 
tive half of the wave into twelve equal parts and 
then applying Weddle’s rule. To make reason¬ 
ably certain of finding the fifth harmonic accur¬ 
ately it would be necessary to divide the base 
into eighteen, or better twenty-four, equal parts, 
and draw the ordinates at the points of division. 
If we apply the author’s method to a rectangular 
wave of height unity, we get h 1 == 1*263 an< ^ 
& 3 =0-393. The true values, 1*273 an< ^ °' 4 2 4 > are 
given by Weddle’s rule. A. R. 


Semi-popular British Botany. 

A New British Flora: British Wild Flowers in 
their Natural Haunts. Described by A, R. 
Horwood. VoL 3, pp. xi + 2514- plates 
18-31; Vol. 4, pp. xi +257 4-plates 32-49; 
VoL s, pp. xi + 2344-plates 50-64; Vol.' 6, 
pp. xix-f-232. (London: The Gresham 
Publishing Co., Ltd., 1919.) 125. 6 d. net each 

vol. 

HE first two volumes of this work were 
reviewed in Nature of April 21 last, p. 232. 
Vol. 3 deals with flowers of the woods 
and copses, roadsides and hedges, while the 
fourth volume presents the flowers of “moun¬ 
tains, hills, and dry places,” “lakes, rivers, 
ditches, and wet places,” “ waste places, gardens, 
refuse-heaps, village greens, farmyards, etc.” 
While thoroughly unbotanical in that it scatters 

I 





206 


NATURE 


[October ,13, 1921 


the various species of the same genus, yet in a 
semi-popular work of this kind the method has 
much to be said for it. The coloured plates are 
beautifully done, and the photographs, of which 
there Is at least one for nearly every species, are 
almost uniformly excellent, and many of them are 
triumphs of art. Perhaps the best feature of the 
work is that the photographs in almost every case 
show the habit of the plant in its native haunts. 
Where the plant is shown as part of a landscape 
the effect is often beautiful, as in the photographs 
of a reed swamp on a Norfolk broad and of the 
great yellow watercress. In a photograph such 
as that which is meant to illustrate the duckweed, 
the latter occupying only a small patch on the 
water surface, the conspicuous elements of the 
vegetation which fill the rest 'of the figure might 
have been indicated by marginal names. The 
“close-up” photographs are almost uniformly 
successful, and we know of no other series to 
equal them. Occasionally, however, as in the 
photograph of the bugle (.Ajuga reptans) y the 
plants are too closely surrounded by other vege¬ 
tation to show their distinctive features. The 
figure of the lily-of-the-valley is evidently taken 
from a garden. Anyone who has seen it flower¬ 
ing wild in an English copse would wish that the 
more dainty wild plant might have been captured 
by the camera in its natural surroundings. The 
distribution of each species in Britain is given in 
considerable detail, together with the various local 
names and a mass of folk-lore the utility of which 
is somewhat doubtful. 

Vol. 5 deals with the flowers of bogs and 
marshes, heaths and moors, rocks and gravelly 
places. The same high quality of the illustrations 
is maintained, and many of the photographs show 
not only the plant concerned, but also the ecologi¬ 
cal association in which it flourishes. The last 
part, of this volume includes “Hints and Notes,” 
ehieffy on matters ecological, with reference to 
the plants described. An appendix contains a 
summary of the natural orders, and short 
diagnoses of the genera (520) of British flowering 
plants. This is followed by a bibliography of 
general works on such matters as the origin and 
distribution of the British flora, the ecology, 
pollination, soil, fungal and insect pests, and folk¬ 
lore of British plants. A glossary completes the 
volume. 

The sixth and final volume gives unillustrated 
descriptions of species not included in the earlier 
volumes. The London Catalogue of British 
Plants (1908) enumerated- nearly 2000 species, 
and Mr. Druce’s British Plant List includes some 
3000, of which more than iooo, however,; are 
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aliens. About 147 species are considered 
endemic, consisting mainly of Rubi and Hieracia. 

Differing somewhat in character from any pre¬ 
vious treatment of the British flora, this work is 
particularly to be commended as a semi-popular 
account emphasising the ecological and natural 
history aspects, embellished with numerous photo¬ 
graphs which for the most part are very carefully 
selected. It must be said, however, that the 
ecology is not of a very serious kind. 

R. R. G. 


Our Bookshelf. 

Gynecology . By Dr. Brooke M. Anspach. 
Pp. xxvi + 752. (London: J. B. Lippincott Co., 
1921.) 425. net. 

We have here an excellent treatise—exhaustive, 
clear, well illustrated. The like may be said of 
many medical books, but the present work is 
especially good in that it links up, better than 
most of its predecessors, the student’s early scien¬ 
tific work with his later practical instruction. An 
unavoidable fault of medical training is that it is 
conducted by relays of specialists, each of whom 
concentrates on a single subject and trenches as 
little as possible on the work of his colleagues. 
First one group of subjects is laid aside, then 
another, and so on. Theoretically the endeavour 
is to base practical efficiency on antecedent scien¬ 
tific knowledge; but the human mind forgets as 
well as learns, and the curriculum is long. Com¬ 
monly at the end of it something of anatomy, 
physiology, and biology has faded from the mind 
of the budding surgeon, physician, and student of 
man. However well equipped to deal with cut- 
and-dried matters in established ways, he may 
fail, through lack of understanding, to meet 
strange emergencies with new expedients. Be¬ 
coming a practitioner, he may not remain a 
thoughtful man of science. In the present work 
all that is necessary to a full understanding is 
dealt with lucidly, if briefly. The immediate 
subject-matter is handled as clearly, but in greater 
detail. The book may be cordially recommended, 
for it is very good. 

New Alt-Azimuth Tables, 65° N. to 65° S* 
Pp. xvii+154. (Tokyo: Hydrographic Depart¬ 
ment, 1920.) 

Since the very general adoption of the method of 
navigation known as the Marcq system of position 
lines, in which, whatever the azimuth, the position 
.line is determined by one and the same problem, 
the calculation of altitude,' many attempts have 
been made so to simplify the working that the 
results can to a great extent be effected through 
the medium of suitably arranged, tables by simple 
inspection. A fre$h. attempt of this nature forms 
a leading feature of the excellent little work re¬ 
cently issued by the Hydrographic Department at 
Tokyo. Like v othjer. tables of t thc kind, such as 



October 13, 1921] 


'NATURE 


207 


those of the Rev. F. Ball, R.N., and of Capt. 
Aquino, of the Brazilian Navy, Mr. S. Ogura, the 
inventor of the method, commences by assuming 
such a point upon the chart that latitude and hour- 
angle are. each represented by an exact number of 
degrees. In the subsequent procedure, however, 
he differs wholly from the methods of his pre¬ 
decessors, and by means of but one special table, 
occupying only eighteen pages, carries out his 
purpose in a manner which, in point of simplicity, 
is certainly not inferior to anything that has gone 
before. A second table of about nine pages is 
added, but this is nothing more than a specially 
arranged table of logarithmic secants, convenient, 
but not in any way indispensable to the principle 
upon which the method is based. 

Other new and original tables given in the 
volume are those for finding azimuth, identifying 
an unknown star, and so forth, and the contents 
afford a fresh proof that no effort is spared by the 
Japanese naval authorities to keep in close touch 
with the many developments in the science of 
navigation that have taken place in' recent years. 

Le Destin des Etoiles ; * Etudes d'Astronomie 
Physique . By Svante Arrhenius. Traduction 
franpaise par T. Seyrig. (Nouvelle Collec¬ 
tion scientifique.) Pp. v + 224. (Paris: Fdlix 
Alcan, 1921.) 8 francs net. 

The course of development of suns and planets 
from the primitive nebula to planetary death is 
discussed in this book. It deals ,first with the 
Galaxy, describing the conclusions of Wolf, 
Easton, Seeliger, Charlier, and Shapley on its 
extent and structure. The author ascribes the 
two great star streams to the interpenetration of 
two cosmic clouds, the rapid rotational motion 
of certain nebulae that is revealed by the spectro¬ 
scope being supposed to arise from the collision 
of nebulous masses in the course of this inter¬ 
penetration. He holds that the dark regions in 
the Galaxy have been swept clear by the passage 
of cosmic clouds. 

Several chapters are occupied with planetary 
atmospheres and with the changes that they prob¬ 
ably undergo in the course of the planet’s develop¬ 
ment. It is suggested that free oxygen is not 
present until the surface is sufficiently cool to be 
fit for the support of life. The habitability of the 
planets is also discussed, the moon and Mercury 
being classed as dead worlds, Mars as possibly 
supporting low forms of vegetation, while Venus 
is supposed to be in the carboniferous stage. 

The book can be recommended for its bold 
speculations, which include in their scope much 
recent observational work. 

A. C. D. Crommelin. 

Kentucky Superstitions. By Dr. D. L. Thomas 
and Lucy B. Thomas. Pp. viii-f-334. (Prince¬ 
ton, N. J. : Princeton University Press ; London : 
Oxford University Press, 1920:) 12s . 6 d. net. 

Until recently Kentucky was the mo£t remote 
and primitive of the States of America. Among 
the Mountain whites, as is well known to students 
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of American social conditions, the law did not 
run; they lived in conditions which were practic¬ 
ally tribal, and the most prominent features in 
their social habits were the blood-feud and the 
illicit still. The Lowland whites and negroes, the 
remaining elements in the population, were also 
very little touched by outside influence. It is 
therefore not surprising to find that the compilers 
of -this collection have been able to get together 
more than four thousand instances of super¬ 
stitions, among which a firm belief in witchcraft 
and in the efficacy of charms and magical cures in 
illness figures prominently. A large proportion 
of these beliefs will be familiar to students of 
British folklore. As the Kentucky population was 
derived mainly from the Carolinas, Maryland, and 
Virginia, these superstitions have a pedigree 
going directly back to England in the seven¬ 
teenth century. The authors consider that the 
negro has assimilated white folklore, his only 
contribution being the Voodoo or Hoodoo beliefs. 
Certain elements, however, suggest that a closer 
examination might modify this view. 

Notes on Dynamics, with Examples and Experi¬ 
mental-Work. By Terry Thomas. Pp. 123. 

(London: Crosby Lockwood and Son, 1920.) 

6 s. net. 

The “ notes ” issued by Mr. Thomas deal with a 
fairly wide range of dynamical problems, and 
there are hundreds of excellent exercises, but this 
is all one can say in their favour. The diagrams 
are very roughly drawn, and the whole style of 
the book is reminiscent of the student's lecture v 
notes. Thus one must object to a statement like 
“The engineer unit of mass is M/g, where M is the 
mass in pounds, and g = 32-2 or “The various 
forms of energy are: potential, kinetic, heat, 
electrical, and chemicalor “Neglecting the 
effect of the axle, the moment of inertia of a fly¬ 
wheel is MR 2 /2,” without saying anything about 
the construction of the flywheel; or “ \ z —l x + l y ” 
in dealing with moments of inertia, without men¬ 
tioning that this refers to a plane lamina. 

The author is of the opinion that it is much 
safer for beginners to reduce all forces to poundals 
and dynes, and carries this doctrine so far as to 
introduce the term “tondal.” This is an interest¬ 
ing opinion, but it is very doubtful whether many 
teachers will agree with it. 

S. Brodetsky. 

Countryside Rambles. By W. S. Furneaux. 

(New Era Library.) Pp. lvi+186. (London: 

George Philip and Son, Ltd., n.d.) 35. 6 d. net. 
As a populariser of natural history Mr. Furneaux 
is already well known. In the present volume the 
contents of which are arranged in accordance with 
the four seasons, attention is directed to many 
of the more striking objects and phenomena, 
chiefly botanical and zoological, that are likely 
to come within notice during walks in the country. 
It is lightly and pleasantly written, and the forty- 
six plates of photographic illustrations are very 
successful. 
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Letters to the Editor. 

\The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return, or to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications.} 

Occurrence of the Aurora Line in the Spectrum of the 
Might Sky. 

I have pursued the line of work outlined in my 
letter to Nature of March 31, 1921 (vol. 107, p. 137). 
The result has been to show that at Terling, Essex, 
the aurora line can be photographed on two nights 
out of three. Exposures were made on 150 nights, 
irrespective of weather. 

The intensity on ordinary occasions appears to have 
little or no connection with magnetic disturbance or 
the distribution of spots on the sun. The most in¬ 
teresting point that has come out, however, is that 
the aurora line is much stronger at Terling than at 
Beaufront Castle, near Hexham, Northumberland. I 
have made exposures on twenty-six different single 
nights at the latter place, and have never found a trace 
of the aurora line on any of them, though the same 
instrument and the same kind of plates were used as 
at Terling. 

Positive results at Terling were sandwiched in 
between the negative results at Beaufront; thus the 
latter cannot be attributed to seasonal variation. 

Five nights’ cumulative exposure have been tried on 
two occasions at Beaufront, and on each plate the 
aurora line was obtained. 

I have been very much astonished at this diminished 
intensity of the aurora line as one goes north. The 
difference of latitude is about 3 0 . It would seem 
that the aurora line as photographed in the south of 
England will not fit into the scheme of distribution 
of the polar aurora. I hope to pursue this line of 
work to the north and to the south as opportunity 
may offer. Rayleigh. 

October 9. 


Atomic Structure. 

In connection with the problem of the constitutioi 
of the atom discussed in my letter to Nature o 
March 24 last (vol. 107, p, 104), I should like to ad< 
a few complementary remarks about the manner ii 
which the orbits of the electrons in the atom an 
characterised. 

According to this view of atomic constitution, th< 
electrons m the atom are arranged in groups in sucl 
a way that the orbit of every e'ectron within on< 
and the same group is characterised by the sam< 
total number of quanta. Since, however, for orbit: 
characterised by more than one quantum there exis 
several types of orbits possessing the same tota 
number of quanta, the electrons within each group d< 
not in general play equivalent parts, but are dividec 
mro a number of sub-groups corresponding to differen 
types of possible^ orbits. Now it is a salient featun 
of this picture that the atom cannot be said to bt 
composed of a number of well-defined spherical shell: 
ox electrons moving in sharply separated regions o 
the atom. ^ In fact, although the electrons of a giver 
group mainly move within one and the same shell- 
shaped region of the atom, the electrons, at any rate 
of certain sub-groups, will in their revolution pene¬ 
trate into -the region of the orbits of the electron* 
of inner groups. This gives rise to a coupling 
between the various groups, which Is an essentia 
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feature of the interpretation of the stability of the 
atom. As a consequence of this, the orbit of an 
electron may be considered from different points of 
view, according as attention is mainly paid (i) to the 
larger part of the orbit which lies outside the region 
of inner groups, and which nearly coincides with an 
almost closed Keplerian. ellipse, or (2) to the 
mechanical properties of the whole orbit, regarded as 
a type of central orbit composed of loops which only 
in their outer part possess an approximately Kep¬ 
lerian character. 

Now in the classification described in my former 
letter the orbits were regarded from the first, and 
more superficial, point of view. The numbers , of 
quanta characterising the orbits of the electrons in 
the different groups correspond to Keplerian ellipses, 
which coincide approximately with the outer parts of 
the orbits of the electrons in question. It has since 
been possible, by a detailed examination of the parts 
of the orbital loops situated within the region of 
inner groups, to classify the orbits from the second, 
and more fundamental, point of view, leading to a 
simple and unambiguous result. In fact, we are led 
to a classification in which, when we proceed out¬ 
wards from the nucleus, the number of quanta charac¬ 
terising a certain group of orbits is always larger by 
one unit than that of the preceding group. For the 
groups in the inner region of the atom, where the 
attraction of the nucleus preponderates, this new 
rigorous classification coincides with the old one of 
my former letter. But it departs from the old for 
groups in which the orbits of the electrons mainly 
fall in the outer region of the atom, where the attrac¬ 
tion of the nucleus is largely compensated for by the 
repulsion of the electrons in the inner groups. For 
these groups the quantum numbers of the orbits given 
in my former letter were equal to, or even smaller 
than, those of inner groups. 

Notwithstanding the essential progress made by this 
modification in the classification of the orbits, the 
main features of this model of the atom remain the 
same. For instance, my former statements of the 
numbers of electrons in the various groups and sub¬ 
groups in the atom hold unaltered for all groups. In 
fact, in fixing these numbers by the correspondence 
principle we find them to depend on the harmony of 
the motion of the electrons within each single group. 
They depend, therefore, primarily on the relative 
dimensions of the approximately Keplerian loops, and 
only secondarily on the way in which these loops are 
joined together to form complete central orbits. Thus 
the previous model of the atoms of the inert gases 
holds unaltered also as regards the outer groups, 
provided that the numbers stated as defining the 
number of quanta of the orbits in the various groups 
are considered instead as defining the number of sub¬ 
groups within the corresponding groups. Moreover, 
the numbers in question offer an approximate esti¬ 
mate of the spatial extension of the regions of the 
orbits of the electrons in the different groups in the 
atom. For instance, the orbits in the outermost 
“ shell ” in the Niton atom must be characterised as 
six-quanta orbits instead of as two-quanta orbits; but 
the dimensions of the orbital loops will by no means 
be of the same order of magnitude as those of the 
orbit of an electron revolving in a Keplerian orbit 
characterised by six quanta in the region outside that 
of the orbits of the electrons in the five inner groups; 
they will rather be of the same order as those of a 
similar Keplerian/ orbit characterised by only two 
quanta. > ■ ' 

From these remarks it will be seen that my former 
applications of the theory to the interpretation of 
the physical and .chemical properties of the elements 
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remain in substance unaltered. At the same time 
the elaboration of the theoretical considerations 
sketched in this letter throws a good deal more light 
on the interpretation of many details. For instance, 
it is possible to account for the appearance in the 
atom, with increasing atomic number, of groups of 
new constitution in such a way that we obtain a 
natural interpretation not only, as before, of the 
■existence of such families of elements in the periodic 
table as those of the iron metals and the rare earths, 
but also of the almost complete absence of any effect 
on the Rontgen-ray spectra of the appearance of such 
groups. This absence is explained by the fact that in 
these families we do not witness any sudden change 
with increasing atomic number in the total number 
of quanta of the orbits of the electrons of certain 
groups. ^ On the contrary, we may be assumed to 
witness in the appearance of each of these families 
the completion of a group by the inclusion of further 
electrons moving in orbits characterised by the same 
number of quanta. This addition to the group is 
brought about by a change in the interaction between 
the various possible types of orbits with this number 
of quanta caused by the alteration in the dimensions 
of the orbital loops and in the “apparent” number 
of quanta which may be said to characterise these 
loops. 

I have confined myself here to these points of 
general character. For details of the theory and its 
applications I must refer the reader to a paper in 
preparation for publication by the Royal Danish 
Academy of Science. N. Bohr. 

Copenhagen, September 16. 

The Separation of Chlorine into Isotopes. 

In Nature of April 22, 1920 (vol. 105, p. 230) Harkins 
and Broeker reported that they had obtained a partial 
separation of the element chlorine into isotopes. Five 
determinations made early in February of that year 
showed atomic weight increases of 0*052, 0*059, 0*057, 
0*055, and 0*053 unit °f atomic weight. Assuming 
that ordinary chlorine has an atomic weight equal to 
35*460, the new chlorine as separated had an atomic 
weight equal to 35*515. 

Shortly after the publication of this report in 
Nature the progress of the separation was stopped 
by the death of Mr. Broeker. Soon after this an 
entirely independent diffusion was begun by Dr. 
Anson Hayes and the present writer, using new 
apparatus and a different source for the hydrogen 
chloride. In this way about twenty grams of chlorine 
which has an atomic weight higher by 0*0375 unit 
than that of ordinary chlorine, and eighty grams with 
an atomic weight higher by 0*034 unit, have been ob¬ 
tained, together with several kilograms the atomic 
weight of which has not been determined, but must 
be more than 0*2 unit high in order to give the results 
cited above. Thus far the effort has been to collect 
considerable material for future work rather than to 
get the maximum increase of atomic weight. The 
details of this work were reported to one of the 
American chemical journals in April of this year, but 
publication may be delayed many months by a stride 
of the printers. 

The atomic-weight method used gave results 
accurate to 0*003 unit of atomic weight, and con¬ 
sisted in determining the amounts of acid in samples 
of ordinarv and isotopic hydrochloric acid of the same 
density. The pyknometer was made in such a way 
as to give high precision, and the thermostat was 
regulated to o*ooi°. Eighteen atomic-weight deter¬ 
minations were t made. • : 

Absence of impurities, and especially of bromine 
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and iodine, was ensured by using only the purest 
materials in the diffusion in an apparatus consisting 
of glass and porous porcelain only, and by re¬ 
crystallising the chlorine from water in the form of 
sodium chloride three times and by precipitating it 
once in the same form by passing in isotopic 
hydrogen chloride gas. In addition to this, two frac¬ 
tional distillations with potassium permanganate and 
one fractional distillation without this substance were 
used. 

Mr. T. H. Liggett, who worked with the present 
writer on this problem in the year 1917-18, has re¬ 
ported that he also has secured an increase of 0*05 
in the atomic weight of chlorine by using the same 
method—the diffusion of hydrogen chloride gas. 

Thus we have definitely confirmed the separation 
reported by Harkins and Broeker. 

William D. Harkins. 

University of Chicago, August 28. 


The Pickering Series in 0 Type Stars, 

If the Pickering series, consisting of the lines 5411, 
4542, 4200, etc., in stellar spectra, is due to ionised 
helium, it is known from the investigations of Fowler 
and from Bohr’s theory that there must be additional 
lines which appear as violet components of the Balmer 
series of hydrogen. As these components have an 
average separation of 2 A. they should be readily seen 
in the spectra of O type stars. Unfortunate!}-, there 
are two unfavourable circumstances : first, the O type 
stars are all faint, and, secondly, the lines of both 
the Balmer and the Pickering series are in general 
so diffuse as to be hopelessly blended. 

A preliminary survey was made here last year of 
O type stars for the purpose of selecting one or more 
stars of reasonable brightness and with fairly sharp 
lines. As a result 10 Lacertae, type Oe 5, magnitude 
4*9 was selected as the most suitable star for tests 
with higher dispersion. On resuming work this year 
the director, Dr. J. S. Plaskett, directed attention to 
9 Sagittae, type Oc, magnitude 6*2, as also a very suit¬ 
able star. After some preliminary experiments, two 
plates of 9 Sagittae and 10 Lacertae with three-prism 
dispersion (10 A. to 1 mm. at Hy) were secured on 
August 12 which showed components at H /2 and Hyat 
the theoretical separation. With this as a start, check 
plates were secured, and in addition high dispersion 
plates, requiring 9-10 hours’ exposure were secured 
of the region around Ha in 10 Lacertae. The pre¬ 
liminary wave-lengths on the international scale of 
the complete Pickering series, and also of the Balmer 
series, are summarised in the following table :— 


Pickering series. 

Balmer series. 

Star. 

Computed. 

Star. 

’Star - Lab.* 

655971 1 

6560*15 

6562*79 1 

± *00 

541I *54 

540*53 

,4861*34 


4859-07 2 

■ 4 & 59'35 

+ *or 

4541 ‘65 

4541-62 



433877 „ 

433 8 7 o 

434?’45 

- *02 

4200-00 J 

4199-86 



4099-96 

, 4100*00 

4101-70 

-*04 


1 The wave-length of Ha was assumed in order to determine the position 
of the other component. Measures of the Ha. component were difficult to 
make, partly on account of the small linear dispersion and partly because 
of the existence of a line 6558 6 , origin unknown. 

2 Blend with Fowler's enhanced nitrogen line 4858*82 in to Lacertae. In 
9 Sagittae there is no component, as it is probably obliterated by the 
enhanced nitrogen line appearing admission. 

3 Blend with Fowler’s enhanced nitrogen line # 200 * 06 . - -. 
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The first column contains measured wave-lengths 
of the Pickering series in the star, the second the 
computed values, the third contains the measured 
wave-lengths of the Ralmer series in the star, and 
the fourth the residuals, star—laboratory, using 
Curtis’s wave-lengths. In view of the closeness 
of the agreement between the observed and com¬ 
puted values, there can be no doubt as to the 
existence of the helium components of the Balmer 
series, and hence no doubt that the Pickering series 
is due to enhanced helium. 

Using these preliminary wave-lengths, corrected to 
vacuum, the value of the constant blue in Bohr’s 

formula, n = N H .(-’A for the Pickering series 

\4 Z 

has been computed for all lines except those with 
footnotes. The weighted mean, using in addition 
the measured wave-length 468576, comes out 
NHe=438 890-3, with a total range of 16-8. From the 
well-known formula : 


m 0 _ Nhc-Nh 
M Nh~ iNne’ 

arising from the correction to Bohr’s simple theory on 
account , of the motion of the nucleus, the mass of 
the electron in terms of the mass M of the 

hydrogen atom comes out The revised values 

of the wave-lengths which will result from additional 
plates and re-measures should give a value of the 
electron mass of a high degree of accuracy. 

In a recent paper (Proc. Roy. Soe., A, vol. 99, p. 135, 
1921) Saha .has predicted that : at about, the stage Ob 
in stellar spectra the Balmer series disappears and 
is replaced by the Pickering lines 6560, 4859, 4339, 
4100. Reference to his tables shows that the 
enhanced Mg line 4481 should disappear at a still 
higher temperature than the Balmer series. In the 
star 9 Sagittae the line 4481 has almost disappeared. 
In fact it has only been glimpsed on one of several 
plates. However, at Hy there are lines at 4340-4 
(Hy) and 4338*8. Further, Hy is about six times as 
intense as the Pickering component. This non-veri¬ 
fication of Saha’s prediction is scarcely surprising 
when it is recalled that the* nebulae, which are prob¬ 
ably more advanced than O type stars, show the 
Balmer series (Lick Observatory Publications, vol. 13), 

H. H. Plaskett. 

Dominion Astrophysical Observatory, .. 

Victoria, B.C., September 17. 


Radiation and Chemical Action. 


taining 100 gr. of cane-sugar and 3 65 gt*. of hydrogen 
chloride per litre was made up and divided into two 
portions. One was left to stand indoors at room- 
temperature (14-7° C.), while the other was forced 
upwards through four fine jets made from 3 mm. 
diameter glass tubing drawn out to the narrowest of 
capillaries; this treatment took place on the roof in 
full sunshine. The liquid from the jets formed ■ fine 
columns about 8 cm. high, which then broke up into 
clouds of small drops, the drops rising a further 
40 cm. They were allowed to fall, and collected in a 
large dish; the temperature of the resulting liquid 
had risen to 19*1° C. 

Now for the cane-sugar, at the concentrations used 
the period required for half to be inverted is at 20° C. 
from Lewis’s measurement of the velocity constant, 
i*6xio 6 seconds, or approximately 47 hours. Or> 
Lewis’s hypothesis, illumination by the sun should 
reduce this to 3X io~° seconds ; hence it was reasonable 
to expect some indication of a more rapid change in 
the exposed portion if the hypothesis were true. Two 
polarimeter tubes were filled, one with the exposed 
portion, the other with the unexposed. The rotations 
measured were Unexposed solution, 13-06° ; exposed 
solution (measured 2 min. later), 12-82°. In other 
words,- illumination by the sun had had no appreciable 
effect on the reaction velocity. 

The size of the drops in which the one portion had, 
been exposed was measured later by catching drops of 
the same -solution formed under the same conditions 
on black velvet and measuring them under a micro¬ 
scope. They were of pretty constant size, the 
average diameter being 0-015 cm * ^ i s ^ 1US difficult 
to imagine that the absence of any effect was due to 
absorption by the solvent. Further, from Stokes’s 
formula the size gives an average time of fall 
o-68 second, so that the tinie of exposure is 
ridiculously ample. For even if the radiation density 
at ip had been reduced inside each drop, by absorp¬ 
tion, to 10- s of its value, which is unlikely, then a 
rough calculation, assuming the truth of the hypo¬ 
thesis, shows, that an exposure for this time should 
result in a difference in polarimcter reading for the 
two solutions of about 13°, instead of the observed 
0-24°. 

It is, of course, realised that this simple experiment 
has no bearing upon M. Perrin’s version of the radia¬ 
tion hypothesis, in which the reactants are supposed 
to absorb several quanta of considerably longer wave¬ 
length than i~2/a. But this also can be tested directly 
by experiments, which it is proposed to carry out here 
as soon as possible. T. W. J. Taylor. 

Brasenose College, Oxford, October 2. 


Ix the Philosophical Magazine for November, 1920, 
Prof. Lindemann has shown that if Prof. W. C. McC. 
Lewis’s hypothesis is true, Le. that the velocity of a 
chemical reaction is. proportional to the intensity in 
the system of the radiation of a wave-length which 
is characteristic of the reaction, then in the case of 
the inversion of cane-sugar by dilute acid, exposure 
to the radiation of the sun should increase the reaction 
velocity 5xio 18 times. 

Recently Prof. Lewis has suggested that any such 
effect would not be true for the conditions under 
which such a reaction Is usually harried out, because 
the activating rays lie in the region of ip, and at this 
wave-length water, the solvents would absorb the 
radiation almost totally in the first thin layer, so that 
the bulk of the liquid would remain unaffected. 

In order to test the radiation hypothesis, * paving 
heed to Prof, Lewis’s suggestion, the following simple 
experiment has been carried out. A solution con- 
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Qualities of Valency. 

In his article in Science of July 22 (see Nature,. 
September 15, p. 101), and in his address to Sections 
A and B of the British Association at Edinburgh, 
Dr. Irving Langmuir asks us to believe that the 
sodium and chlorine atoms in sodium chloride are 
never united by a chemical bond, i.e. that the salt 
is ionised in its synthesis and remains ionised under- 
on conditions. This appears to be a denial of the 
existence of NaCl molecules, yet such molecules exist 
in the state of vapour at dr. 2000° C. Are we, then, 
to suppose that sodium and chlorine Ions are held 
together at this temperature by electrostatic attraction 
only ? Difficult to. reconcile with this idea, if it is 
applied to salts in general, are the phenomena of 
aqueous solutions of some salts—mercuric salts, for 
example—which are attributed to imperfect ionisation 
and the increase of specific conductivity of imperfect 
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electrolytes on dilution. These difficulties, if they are 
real, might be removed-by reverting to the idea of 
electrons acting as binding material in compounds 
capable of ionisation instead of supposing that they 
have passed completely and irreversibly over from 
the positive to the negative atom and have been in¬ 
corporated into the sheath of the latter. This is not to 
confuse electrovalency with covalency, for the essen¬ 
tial difference between the two kinds of valency is 
still that electrons are transferable in the one case 
and not in the other. 

It is apparent, however, that Dr. Langmuir regards 
ionisation in a wider sense than is usual from his 
statement that “ compounds without covalency must 
consist of positively and negatively charged ions’*; 
and that among such compounds he places SF C , 
because the sulphur atom is sufficiently positive to 
yield to the powerful attraction of the fluorine atoms 
for electrons. 

In this connection I would like to direct attention 
to the unique characteristics of the elements of the 
first short period as compared with those of the second 
short period and following periods, and to inquire 
whether Dr. Langmuir’s theory can afford an explana¬ 
tion of them. 

j The hydrides of the first short period are inert com¬ 
pared with corresponding hydrides in subsequent 
periods. Compare, for example, CH 4 with SiH. t . 
Why is CH. t stable and inert, while SiH 4 is rather 
unstable and undergoes metathesis with some salts? 
Presumably H is joined to C in methane by covalency, 
while the hydrogen of silane is “ionised.” .Why is 
this so? Comparison of HF with HC 1 shows an 
analogous difference. Why is HF so weak an acid? 
Certainly not for lack of electronegativeness on the 
part of fluorine. If we are to regard HC 1 as always 
“ionised,” does covalencv in the case of HF gradually 
give place to electrovalency as its aqueous solution is 
diluted and specific conductivity increases, and, if so, 
why? Comparison of CC1 4 with SiCl 4 is equally 
interesting, because CC 1 4 is analogous to CH* in inert¬ 
ness and SiClt to SiH 4 in reactivity. Why, then, does 
covalency obtain with one chloride and electrovalency 
with the other? 

These few questions point to the fundamental 
problem of the gradation of properties of the elements 
in the periodic classification; and furfher develop¬ 
ments of his theory, which Dr. Langmuir promises, 
will be looked for with great Interest. 

R. M. Caven. 

Royal Technical College. Glasgow, 

September 26. 


The Dushmati Equation for the Velocity of a Mono- 
molecular Reaction. 

In view of the discussion at the Faraday Society 
on September 28, it is perhaps of interest to direct 
attention to the Dushman equation for the mono- 

molecular velocity. constant (Journal A.C.S., 1921, 

' ^' tiv 

vol. 43, p. 397). This equation, K=ve KT , where \ R, 

_N hv 

T, and v have the usual significance and e RT repre¬ 
sents the number of active molecules, is found to hold 
fairly accurately for certain monomolecular reactions 
that have been investigated. Of these the chief are 
the decomposition of phosphine and nitrogen • pent- 
oxide. Much dispute has arisen as to the meaning 
of v. Is this related to the frequencies of the 
activating radiation, or is it a frequency characteristic 
of some degree of freedom in the decomposing mole- 
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cule? Judging from the constancy of hv over a range 
of temperatures, the latter would appear to be the 
more reasonable assumption. The relationship 
between v and the absorbed and emitted frequencies 
would thus be left open. 

On this hypothesis it is possible to ascribe a simple 
meaning to the Dushman equation, for the “period 
of existence ” of the molecule in the active condition 
will be i/v, i.e. the period of time corresponding to 
one molecular vibration. This equation could not 
hold if the rate of chemical decomposition of the active 
molecule was in any w T ay different from its rate of 
decay, due to the emission of quanta to its environ¬ 
ment. For if there is any difference between the two 
rates, the position of equilibrium will be disturbed, 
and the number of active molecules will not be given 
by the Maxwell relation. In general, the time of 
association of an activating quantum (of a lower 
frequency than v) with a gaseous molecule will be 
greater than ijv, so that the effect of chemical de¬ 
composition will lower the concentration of the active 
molecules at the steady state and decrease the velo¬ 
city constant, k w r ould in these circumstances be less 
than the value obtained from the Dushman equation. 
Tolman (Journ. A.C.S., 1921, vol. 43, p. 269) finds 
for nitrogen pentoxide that k (calc.) = 19 x io~ 3 , while 
k (obs.)=4‘S7X io~ 3 . The change in k is thus in the 
required direction. The exact agreement obtained by 
Dushman in the case of phosphine would thus appear 
to be accidental. W. E. Garner. 

University College, London. 


The Duration of Sunrise and Sunset. 

My attention having been accidentally directed to 
this matter, I have made observations for the purpose 
of comparing the observed duration of sunrise and 
sunset with the duration computed from geographical 
position and Nautical Almanac data, and have now 
seventy-nine complete observations, made mostly with 
marine horizons on Manila Bay, the China Sea, the 
open Pacific, Vineyard Sound, and Buzzard’s Bay, 
with a few made with land horizons. The view¬ 
points have been from sea-beach to 1512 metres 
elevation. 

There seem to be two types of marine sunrise and 
sunset; one, type A, about twice as frequent as the 


1921 ni 3 oa 



I 2 3 

Fig. x.—Types of marine sunrise and. sunset. 


other and accompanied by horizon ' mirage. The 
diagrams (Fig. 1) accompanying This letter, sketched 
from photographs obtained at Woods Hole, show the 
characteristics' of the two types,' whieh are described 
with historical details in Populdr Astronomy (vol. 29, 
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pp. 251 ff., May, 1921) and, with theory and methods 
used, in the Philippine Journal of Science (vol. 17, 
pp. 607-14, 1920). 

The time observations, made with field-glass or 
telescope, stop-watch, and ordinary watch, show that 
with type A there is, on the whole, a slight excess of 
observed duration over computed, amounting for 
forty-four cases to 0-55 per cent.; a few 7 cases give 
small deficiencies. This may be, perhaps, explained 
by atmospheric dispersion. Type B, however, always 
gives excess, sometimes remarkably large, even 
2 min., or 68 per cent., with an average excess for 
twenty-two cases of 12*3 per cent., which is difficult to 
explain. 

Records of duration of sunrise and sunset are almost 
non-existent; a careful search, with inquiries of 
several prominent astronomers, has failed to produce 
more than about half a dozen, mostly made by Le 
Gentil at Pondich^ry in 1769 while on his transit of 
Venus expedition. While he made no such use of 
them, on computing they give results in agreement 
with the above. It would seem, perhaps, worth while 
for others to take the matter up and record and pub¬ 
lish at least date and hour, geographical position, 
nature of horizon, duration, and type or form of disc. 
The horizon should be quite level or distant if at all 
irregular. Naturally, the best horizon is that of the 
sea or a large lake; but I have reason to believe that 
the results of observing with a distant level land 
horizon might be sometimes quite extraordinary. 

While the sun is the source of light in such observa¬ 
tions, and the Nautical Almanac and four-place 
logarithms have to be used in the computing, the 
subject is not astronomical, but meteorological, and, 

I believe, has to do with temperature distribution in 
the atmosphere. We have here one of those residual 
phenomena the study of which may lead to the dis¬ 
covery of interesting facts and which can be for¬ 
ward ed by amateur observers, the more and the more 
widely scattered the better. 

Willard J. Fisher. 

Cambridge, Mass., September 14. 


Ss Bisexuality in Animals a Function of Motion? 

In Nature of September 29, p. 145, Dr. Orton 
makes the interesting suggestion that bisexuality in 
animals may be causally connected with the develop¬ 
ment of a freely moving, as opposed to the sessile or 
sluggish, habit. Reviewing the incidence of herma¬ 
phroditism and bisexuality in the animal kingdom, he 
reasserts the proposition put forward by Claus that 
hermaphroditism is found most frequently in fixed, 
parasitic, and sluggish animals. The two modes of 
reproduction may therefore be functions of the degree 
of motor activity manifested bv animals. 

I do not wish to contradict Dr. Orton's general 
proposition, especially as he has framed it tentatively 
and without dogma. But I would like to point out 
that in the Mollusca we have an excellent opportunity 
of testing the truth of the suggestion in a single 
group. The streptoneurous Gastropoda are, with 
some exceptions, bisexual; the Euthyneura are ex¬ 
clusively hermaphrodite. I do not think, however, 
that we can select the Euthyneura as exclusively 
sluggish ” animals and the Streptoneura as ex¬ 
clusively ^ “active.” The Pulmonata (Euthyneura), 
with their lengthy aestivation or hibernation period 
might be regarded as more sluggish than the average 
Prosobranch. But other Euthyneura which apparently 
do not aestivate or hibernate lor a long period cannot 
be regarded as more sluggish than the Streptoneura, 
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viz. the Tectibranchs and Nudibranchs. Having kept 
many of these animals in captivity myself, l can 
testify that they are no less active than Streptoneura 
observed under similar conditions. An Aplysia is not 
more sluggish than a Bueeinum or a Paludestrina. I 
admit that"an intimate study of the habits of all Gastro¬ 
poda is not available, but the known facts go to show 
that many of the hermaphrodite forms are as active 
as the bisexual ones. Dr. Orton may reply that many 
of the apparently bisexual forms may be liable to 
intermittent hermaphroditism. I have no doubt that 
permanent and intermittent hermaphroditism may be 
commoner in the Streptoneura than we imagine, but 
all the evidence accumulated over many years goes to 
show that bisexuality is regular and very widely 
developed among this group. During the last two 
years, for example, I have examined more than a 
hundred examples of various species of Paludestrina 
and kindred genera, and not found a single hermaphro¬ 
dite form. In Pelseneers’s “Variations et leur 
Hdreditd chez les Mollusques ” (1920) there are only 
five genera cited in which occasional hermaphroditism 
is recorded, though doubtless Dr. Orton could add a 
few more to the list. 

The suggestion that hermaphroditism is either the 
direct result of the sedentary habit or that it is in 
some way facultative for animals leading such a mode 
of life is indeed interesting. But in that case it is 
difficult to see why it is not found as the exclusive 
mode of reproduction among the Scaphopoda, the 
Lamellibranchia, and the Polyplacophora (Chitons), 
which are all, on the whole, more sluggish than the 
Streptoneura. Dr. Orton’s proposition may well be 
true of sessile or parasitic forms, but it scarcely seems 
to be true of animals which are merely sluggish. It 
should be pointed out that great diversity of habit 
occurs in the various groups of Gastropoda which 
might on a superficial view, perhaps, be categorised 
as “active” or “sluggish.” Along with really 
sluggish forms are associated species which are active 
swimmers, burrowers, and climbers. Finally, it might 
be asked whether the locomotor test is an entirely safe 
criterion of physiological “sluggishness” or “ac¬ 
tivity.” G. C. Robson. 

Zoological Department, British Museum 
(Natural History), October 3. 


An Algebraical Identity. 

In Nature of July 21 (voh toy, p. 652) appears a 
letter from Mr. W. E. H. Berwick, inquiring whether 
the values of y, z satisfying the equation z 2 ~-py 2 ~ —4, 
which are derivable from Gauss’s cyclotomic formulae, 
constitute generally the primitive solution of this equa¬ 
tion. In reply I have to point out that a comparison 
of Gauss’s formulae (Mathews, “Theory of Numbers,” 
p. 215] with Kroriecker’s formula 

{|(T+u */D)}»=>n(i -«o» s,l+1 )/n(i -«/") 

(Mathews, p. 253), where T 2 -DU 2 = 4 primitive 

solution of this equation, T and U being positive, 
shows that s, y are connected with the primitive solu¬ 
tion a , b by the relation 

f *\ + *JP\y\ « ( ^±E tTj\ 

where h is the number of properly primitive classes 
of determinant p. Incidentally, k appears that z is 
always positive and y negative. 

_ R. F. Whitehead. 

beptember 20. 
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Consciousness and the Unconscious . 1 

By Prof. C. Lloyd Morgan, LL.D., D.Sc., F.R.S. 


Emergent Evolution . 

Y general consent we live in a ,world in which j 
there seems to be an orderly passage of ! 
events. That orderly passage of events, in so I 
far as something new comes on to the scene of 
Nature, is what I here mean by evolution. If 
nothing really new emerges—if there be only per¬ 
mutations of what was pre-existent (permutations 
predictable in advance by some Laplacean calcu¬ 
lator]—then, so- far, there is no evolution, though 
there may be progress through survival and 
spread, on one hand, and elimination on the 
other. Under Nature is to be included the plan, 
expressive of natural law, on which all events (in¬ 
cluding mental events) run their course. 

From the point of view of a philosophy based 
on science our aim is to interpret the natural plan 
of evolution, and this is to be loyally accepted 
just as we find it. The most resolute modern 
attempt to interpret evolution from this point of 
view is that of Prof. S. Alexander in his “ Space, 
Time, and Deity.” He starts from the world of 
common sense and science as it seems to be given 
for thought to interpret. In order to get at the 
very foundation of Nature he bids us think out of 
it all that can possibly be excluded short of the 
utter annihilation of events. That gives us a 
world of ultimate or basal events in purely spatial 
and temporal relations. This he calls “space- 
time,” inseparably hyphened throughout Nature. 
From this is evolved matter, with its primary and, 
at a later stage of development, its secondary 
qualities. Here new relations, other than those 
which are only spatio-temporal, supervene. Later 
in logical and historical sequence comes life, a 
new quality of certain systems of matter in 
motion, involving or expressing new relations 
thus far not in being. Then within this organic 
matrix, already “ qualified ” (as he says) by life, 
there arises the quality of consciousness, the 
highest that we know. What may lie beyond this 
in Prof. Alexander's scheme may be learnt from 
his book. 

This thumb-nail sketch can do slight justice to 
a theme worked out in elaborate detail on a large 
canvas. The treatment purports to formulate the 
whole natural plan of progressive evolution. 
From the bosom of space-time emerge the in¬ 
organic, the organic, the conscious, and, per¬ 
chance, something beyond. And with this suc¬ 
cessive emergence of new qualities goes the pro¬ 
gressive emergence of new orders and modes of 
relatedness. The plan of evolution shows succes¬ 
sively higher and richer developments. 

Such a doctrine, philosophical in range but 
scientific in spirit, to which, I may perhaps be 
allowed to say, I, too, have been led by a rather 
different route—I call emergent evolution. 

1 Abridged from the presidential address delivered to Section J 
Psychology) of the British Association at Edinburgh on September 9 . * 
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! The concept of emergence is dealt with by J. S. 
j Mill, in his “Logic,” under the consideration of 
j “heteropathic laws.” The word “ emergent, ,r as 
| contrasted with “resultant,” was suggested by 
G. H. Lewes in his “Problems of Life and Mind.” 
When oxygen, having certain properties, com¬ 
bines with hydrogen having other properties, 
there is formed water, some of the properties of 
which are quite different. The weight of the 
compound is an additive resultant, and can be 
calculated before the event. Sundry other proper¬ 
ties are constitutive emergents, which could not 
be predicted In advance of any existent example 
of combination. Of course, when we have learnt 
what happens in “this” particular instance in 
“these” circumstances, we can predict what will 
happen in “that” like instance in similar cir¬ 
cumstances. We have learnt something of the 
natural plan of -evolution. We may also predict 
on the basis of analogy as we learn to grasp more 
adequately the natural order or plan of events. 
But could we predict what will happen prior to 
any given instance— i.e. prior to the development 
of- this stage of the evolutionary plan? Could we 
predict life from the plane of the inorganic, or 
consciousness from the plane of life? In accord¬ 
ance with the principles of emergent evolution we 
could not do so. The Laplacean calculator is here 
out of court. 1 . . 

In Mind. 

To come to closer quarters with our sectional 
topic, what do we mean when we say that this 
or that is u in mind ”? In a w^ell-known passage 
Berkeley distinguished that which is in mind “by 
way of attribute ” from that which is in mind “by 
way of idea.” Fully realising that this should; be 
read in the light of Berkeley’s adherence fo the 
creative concept, one may none the less claim for 
it validity on the empirical plane where mind is 
regarded as a product of emergent evolution. The 
former, therefore (i.e. what,is present in mind by 
way of attribute), I shall speak of as minding , the 
latter as that which is min ded. The former is a 
character constitutive of the mind—that in virtue 
of which it is a mind; the latter is objective to 
the mind or for the mind. That which is minded 
always implies minding; but it does not necessarily 
follow that minding implies something minded. 

The distinction based on that drawn by 
Berkeley may be expressed in another way. One 
may be said to be conscious in perceiving, re¬ 
membering, and, at large, minding; that which 
is perceived, remembered, or minded is what one 
is conscious of. I am conscious in attending to 
the rhythm or the thought of a poem; I am con¬ 
scious of that to which I so attend. I need not 
then be conscious of attending to the poem, 
though perhaps I may, in psychological mood, 
subsequently make the preceding process of atten¬ 
tion an object of thought. 
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Dependence and Correlation. The Quality of Consciousness . 

On these terms what is minded is no less mental Before proceeding further certain preliminary 


than the process of minding. But I suggest that 
the word “ consciousness ” should be reserved for 
that which Berkeley spoke of as “in mind by way 
of attribute,” or, in Prof. Alexander's way of put¬ 
ting it, as “a quality” of that organism which is 
conscious in minding. Anyhow, consciousness is 
here in the world. Creative evolution says : Yes, 
here in the world, but not of the world. It acts 
(as elan vital) into or through the organism re¬ 
garded as a physical system; but its source is a 
disparate order of being to which, in and foi 
itself, and an sich, it properly belongs. It depends 
on the physical organism in act but not in being. 
Now this, I urge, is a metempirical’ explanation 
of given facts, but not an empirical interpretation 
of them as (in my view) science tries to interpret. 
And its cause should be tried before a different 
court of appeal from that of science. Hence 
under emergent evolution one uses the word “de¬ 
pendence ” in another sense, and urges that the 
very being of consciousness, as a quality of the 
organism, depends upon (or implies the presence 
of) the quality of life as prior in the natural order 
of emergence. If we enumerate successive stages, 
then consciousness is a quality (4) of certain 
things (very complex and highly organised things) 
in this world. In these same things there is also 
present the quality of life (3), and a specially 
differentiated chemical constitution (2). Empiric¬ 
ally we never find (4) without (3), nor (3) without 
(2); and we express this by saying that conscious¬ 
ness depends On (or implies the presence of) life; 
and that life depends on a specialised kind of 
chemical constitution. It is an irreversible order 
of dependence. But there are things, such as 
plants, in which we find (as is commonly held) 
life without consciousness; and other things, such 
as minerals, in which there is chemical constitu¬ 
tion (not, of course, “the same” chemical con¬ 
stitution) without life. Furthermore, there seems 
to have been a time when consciousness had not 
yet been evolved; and an earlier time at which 
life had no existence. But this or that chemical 
constitution is itself an emergent quality (2) of 
certain things; and there was probably a yet 
earlier stage of evolution at which even this 
quality had not yet emerged—-a purely physical 
stage (1) &t which (let us say) electrons afforded 1 
the ultimate terms in relation within physical 
events, ^ continuously changing, under electro¬ 
magnetic (and, of course, also under spatio-tem¬ 
poral) relations. 

There is clearly nothing in the foregoing thesis 
which necessarily precludes the further considera¬ 
tion of the same events from the point of view of 
creative evolution. The questions : What makes 
emergents -emerge? What directs the whole 
course of emergent evolution ?—these questions 
and their like are there quite in place. Further- 
more as between emergent thesis and creative 
antithesis, Kant’s “Solution of the third Anti- 
nomy may afford a guiding clue. 
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questions must be briefly considered. First, is 
there progressively emergent evolution in con¬ 
sciousness? It is a question of cardinal import¬ 
ance. My contention is that such evolution obtains 
in both aspects, inner and outer, the one in correla¬ 
tion with the other. This means that interpreta¬ 
tion under emergent evolution is applicable to 
mental no less than to non-mental events. In 
other words, there is just as much progressive 
emergence in the inner or psychical aspect of 
organic nature as there is in the outer or physio¬ 
logical aspect. This is the keynote of mental 
evolution throughout its whole range. 

I regret here to depart from the conclusion to 
which Prof. Alexander has been led. Take such 
episodes in our mental life as seeing a rainbow, 
hearing a musical chord, partaking of woodcock, 
dipping one’s hands into cool water. In Prof. 
Alexander’s interpretation (as I understand it) 
percipient consciousness, in each case, differs only 
in what he speaks of as “direction.” That alone 
is enjoyed. All further difference in one’s cogni¬ 
tive experience on these several occasions is due 
to the difference in that non-mental set of events 
with which one is then and there compresent. 
Even feeling, as affective, is not itself enjoyed. 
Feelings are objective experiences of the order of 
organic “sensa.” They are not in mind by way 
of attribute. We are conscious of pleasure and 
pain but are not differentially conscious in receiv¬ 
ing them. Consciousness is here just compresent 
with certain phases of life-process. Thus, for Prof. 
Alexander, consciousness, alike in sensory 
acquaintance, in perceptive cognition, and even in 
feeling pleasure or the reverse, is itself undiffer¬ 
entiated (save in “ direction ”); all the differentia¬ 
tion is in the non-mental world (beyond us or 
within our bodies) which is experienced and which 
transmits its characters to a recipient In which the 
rather featureless quality of consciousness has 
emerged. 

Consciousness and Enjoyment . 

Thus far the word “conscious” is used in the 
broad and comprehensive sense that was almost 
universally accepted a generation ago. But in 
accordance with current usage we must now dis¬ 
tinguish consciousness from the unconscious, I 
happen to regard the word “unconscious” as 
peculiarly unfortunate—chosen as it is on the 
lucus a non lucendo principle. But let that pass. 
There it is and we must make the best of it— 
seeking to penetrate its dark wood. Under the 
older and more comprehensive use, consciousness 
may be indefinable. As in the case of spatial or 
of temporal relatedness we have got down to 
something that we find, rather than to something 
that can be strictly defined. Hence one has to 
proceed by indicating instances that fall within 
the inclusive class which we so name. The posi¬ 
tion. is that, in ffie comprehensive class which we 
used to comprise under the heading of conscious- 
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ness, it is now thought desirable to make two 
sub-classes—(a) the unconscious and ( b ) the con¬ 
scious. There is call, therefore, for the indication 
of some criteria which shall serve to distinguish 
the one from the other. Here definition is re¬ 
quired. And since the unconscious is “served 
with the negative prefix,” it is clear that the 
criteria we seek must distinguish by their presence 
the conscious from the unconscious in which these 
criteria are absent. Under what heading, then, 
are we now to place the comprehensive class in¬ 
cluding both (a) and (b)? I suppose we may call 
it the class of psychical events—as distinguished 
from physical and physiological events. But we 
still want some convenient noun which we may 
qualify -by the adjectives “conscious” and “un¬ 
conscious.” I borrow from Prof. Alexander, and 
adapt for my present purpose, the name "-enjoy¬ 
ment.” Perhaps the chief objection to the choice 
of this word is that it must be understood as 
including' what is unpleasant no less than that 
which is pleasurable. But as I cannot find a 
better, and am loth to coin a worse, I ask leave 
to use this word “enjoyment” to include all that 
has the psychical character or aspect. 1- regard 
the emphasis on affective tone which it suggests 
as a point in its favour. 

On these terms there fall within the compre¬ 
hensive class of enjoyment two sub-classes: 
(a) unconscious enjoyment and (b) conscious 
enjoyment—the latter marked by certain differ¬ 
entiating criteria. The question now arises: Is 
the distinction between the conscious and the un¬ 
conscious just the same as that which is often 
drawn between “ above the threshold ” and 
“below the threshold ” (supraliminal and sub¬ 
liminal)? Or, if they are not just the same, is 
there such close and intimate alliance that we may 
still say that all that is supraliminal is conscious 
and all that is subliminal is unconscious? 
What I wish to suggest is that the line between 
supraliminal and subliminal need not be coincident 
with that between conscious and unconscious. 
There are, I believe, modes of enjoyment both 
conscious and unconscious in the supraliminal 
field. But this reopens the main question : What 
are the differentiating criteria of the conscious? 

Criteria of Conscious 7 iess. 

Ask the plain man what he means when he 
speaks of acting consciously and he will probably 
reply ; “ I mean doing this or that with some 

measure of intention and with some measure of 
attention to what is done or to its outcome. The 
emphasis may vary; but one, or other, or both, of 
these characterise action that I call conscious. _ If 
I offend a man unconsciously there is no Intention 
to i give offence. When a cyclist guides his 
machine unconsciously he no longer pays atten¬ 
tion to the business of steering, avoiding stones 
in the road, and so forth.” Now if this correctly 
represents the plain man’s view, it is clear that 
a full consideration of his attitude would involve 
careful discussion of intention * and of attention. 
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This is beyond my present scope. I want to dig 
farther down so as to get at what, as I think, 
underlies his meaning, and thus to put what 1 
have to submit in a much more general form. 

I want, if possible, to get down to what there 
is in the most primitive instances of consciousness 
— i.e. right down to that which characterises them 
as such. I believe that there is always in addition 
to that which is immediately given (say under 
direct stimulation in sense-awareness) some 
measure of revival with expectancy, begotten of 
previous behaviour in a substantially similar situa¬ 
tion. Consciousness is always a matter of the 
subsequent occasion, and always presupposes a 
precedent occasion. In other words it is the out¬ 
come of repetition; and yet, paradoxically, when 
it comes it is something genuinely new. But this 
is the very hall-mark of emergence. That is why 
Prof. Alexander and I speak of consciousness as 
an emergent quality. 

Let us analyse some simple first occasion—that 
on which a chick behaves to a ladybird will serve. 
The eye is stimulated from a distance with accom¬ 
panying enjoyment (a). The chick responds by 
approaching and pecking with enjoyment in be¬ 
having ( b ). There follows contact stimulation 
with its enjoyment (c); and, thereon, behaviour 
of rejection with its enjoyment (d). We 
have thus, as I interpret, a biologically 
determined but orderly sequence affording 
successive modes of enjoyment a , b, c, d. 
So far the precedent occasion. On a subse¬ 
quent occasion there is (a) as before In pre- 
sentative form; this is immediately given in sen¬ 
sory acquaintance. But ( b, c, d) are also “in 
mind ”—mediately or in r e-presen tat ive guise, 
under revival, as what Prof. Stout calls “mean¬ 
ing.” We have therefore (under an analogy) on 
the precedent occasion the notes a } h, c, d , struck 
in sequence. We have on the subsequent occa¬ 
sion (b, c, d) rung up by (a) through a 
“ mechanism ” provided psychically and neurally 
in the instrument. And when the notes (a, b, c, 
d) thus vibrate together they have the emergent 
quality of what one may speak of as the chord of 
consciousness. 

What is there, however, about this emergent 
chord which differentiates it from the precedent 
sequence of notes a, b , c, d ? It must be some¬ 
thing psychical in Its nature. I suggest that the 
revival carries with it a specific mode of new 
enjoyment which may be called “againness ” ; that 
which affords the basis of felt recognition. There 
is also something equally new in expectancy. 
That this is (so far as our own experience testi¬ 
fies) a factor In the chord of consciousness is, I 
should suppose, scarcely open’ to question. 

Now whereas on the precedent occasion it is 
behaviour unconsciously directed towards that 
from which stimulation arrives that determines 
the order b f c } d as sequent on a , on the subse¬ 
quent occasion it is the “meaning” (b, c, d) which 
then consciously determines the direction of be¬ 
haviour. This centering of “ meaning ” on that 
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to which behaviour was on the precedent occasion 
unconsciously directed is the basis of conscious 
reference to an object. 

The characteristics* then* of a chord of con¬ 
sciousness are revival with expectancy and with 
conscious reference which anticipates, and, 
through anticipation (thus forestalling the event], 
may endorse or inhibit, the further course of 
behaviour. And its emergent character, as chord, 
makes consciousness, not merely an additive blena 
of constituent tones of enjoyment, but (in Brown¬ 
ing's forcible emphasis on a wholly new quality) 
“a star.” (Cf. Abt Vogler.) 

I have thus far dealt with the criteria of con¬ 
sciousness on the lines of .what I conceive to be 
its evolutionary genesis. I must now ask whether 
these. criteria—revival with expectancy and refer¬ 
ence—do not characterise what we commonly 
regard as conscious enjoyment in our own adult 
life. * My own experience is consonant with the 
outcome of genetic treatment. And I would ask 
others if there is not in our current consciousness 
always some measure of felt “ againness ” carried 
over from the past in revival, and always some 
measure of “ comingness ” in expectancy. I 
would ask whether there is not, as essential to 
consciousness, some leaning back on previous ex¬ 
perience, some leaning forward to that winch the 
future has. in store. Is not this what M. Bergson 
means (I do not say all that he means) when he 
speaks of. consciousness as “ a hyphen u linking 
past'and future? 

Levels of Psychical Integration . ■ 

; In our normal life much integration proceeds 
on*tHe* reflective leVelT—that of rational thought 
and volitional conduct. The older philosophers, 
with sbme variation of terminology, urged that 
the difference between this reflective level and the 
perceptive level below it (e.g* in Descartes’s 
animal automatism) is one not only of degree but 
of kind. The difference, they said in effect* is 
radical and absolute, demanding metempirical ex¬ 
planation. Thus the word “kind” carried a 
definitely metaphysical implication the influence of 
which is still with us to-day. But apart from this, 
as a matter of frankly empirical description of 
what is found, it was their way of expressing 
what ! seek to express by saying that reflective 
consciousness has a new emergent quality—that 
which characterises reason as distinguished from 
perceptual intelligence. We have, however, the 
one word u consciousness ” for both these levels. 
But within the more comprehensive sub-class, 
comprising all instances of consciousness, we may 
distinguish two sub-classes subordinate therein, 
(1) that of instances of. reflective consciousness, 
and (ii) that of instances of non-reflective con¬ 
sciousness. Both sets of instances have the 
criteria of consciousness. But in (i) there is a 
further differentia in that “value ” (in the tech- 
tikal sense) is referred to the object of such re- 
flective thought. There is then, on this view, 
reflective'" integration,' and vthere; is-ai# non- 
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reflective or perceptive integration, each op its 
appropriate level, and each, in its distinctive way 
conscious. 

In dealing with the supraliminal field it seems 
to me imperative to distinguish according to the 
mode of origin of the integration that obtains 
therein. We, must ask; How far is the 
“form ” which it assumes (iii) the outcome of 
reflective integration; (ii) the outcome of unre- 
flective or perceptive integration; and (i) the out¬ 
come of the integration in the subliminal uncon¬ 
scious to which as living beings we are heirs? If 
I am right in regarding (ii) and (iii) as succes¬ 
sively emergent qualities of consciousness there is 
somewhat, of a leap (though no breach of, con¬ 
tinuity) from (i) to (ii), and from (ii) to (iii). There 
is always something more (involving new terms 
in new relations) in the higher-level conclusion than 
is contained in the lower-level premises. This 
is the cardinal principle of all emergent evolution. 
Without this there would be nothing really new— 
merely a reshuffling of the old. 

Are there' Unconscious Images and Ideas? 

In the interpretation to which I have been led 
unconscious enjoyment (not necessarily involving 
unconscious images and ideas) is no less inte¬ 
grated than is the system of physiological events 
which gives to life its emergent quality. If the 
analogy be permitted, just as in the physiological 
symphony of life there are chords and phrases 
and motifs, each with an emergent character of 
its own (e.£. the part played by the instruments 
of the reproductive sub-system), so too, in the 
psychical symphony of unconscious enjoyment 
there are correlated chords, phrases, and motifs. 
And all goes well so long as due balance and 
harmony are maintained in the orchestral perform¬ 
ance, no matter what instruments play a dominant 
part at the time being. But unconscious enjoy¬ 
ment is primarily inherited psychical music cor¬ 
related with the outcome of life-inheritance. I 
entertain little doubt that the life of animals, 
could we only feel its inner aspect as they them¬ 
selves do, is brim-full of a rich music of uncon¬ 
scious enjoyment. As I write the swifts are 
wheeling and shrilling in the summer air. Am I 
wholly wrong in imputing to- them an integrated 
form of enjoyment which is theirs on a basis of 
inheritance? Perhaps even sympathetic natural¬ 
ists fail adequately to realise to what extent in 
animals the business of life as such, with further 
life as its wage, has also its psychical reward in 
enjoying so fully the performance of life’s job. 
And this reward in the enjoyment of doing is in¬ 
herited with the ability to do. A behaviourist 
interpretation of how it all comes about is, I 
believe, perfectly sound in its way* Not in what 
it emphasises, but in what (among extremists) it 
ignores—a psychical factor—does it seem to me 
to be> deficient. In us at any rate the presence of 
enjoyment is undeniable. And though it is so 
readfly caught up into consciousness it still carries, 
I think, the ma>tks : of its unconscious origin. 
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What does the poet pr the artist tell us? Does 
he not claim that what springs up within him—if 
it he in truth (he may add) in any valid sense his 
—is; quite inexplicable on what he regards as 
psychological principles? And if psychological 
principles deal only with conscious integration he 
is right. His poetry, or his art, is not in its 
essential nature the outcome of perceptive or re¬ 
flective integration. Its well-springs lie deeper 
than that in the unconscious. He rightly affirms 
that the real thing in all true art is beyond his 
conscious control, though the means by which it 
is expressed must be learnt and may be bettered 


by taking thought. This is enshrined in the pro¬ 
verb : Poeta nasciiur non fit. And even of those 
who can only appreciate his work, may it not be 
said, with a touch of paradox, that enjoyment in 
art becomes reflectively conscious in criticism? 
This need not mean that the critic enjoys poetry 
any the less for the combination in higher inte¬ 
gration of unconscious and conscious enjoyment. 
What it does mean is that the glad newness and 
glory of surprise lies in the poetry and not in the 
criticism. Once again it must be said that it is 
the fresh unexpectedness that is still the hall-mark 
of the unconscious. 


The Age of the Earth. 


A LTHOUGH it cannot be claimed that the 
joint discussion on the “ Age of the Earth,’ } 
at the meeting of the British Association at Edin¬ 
burgh on September 13, led to the complete 
reconciliation of the views of the various sections 
of the Association represented, there could be no 
doubt concerning the extraordinary interest taken 
in t it. Members desiring admission over¬ 
taxed the capacity of one of the largest lecture 
theatres in Edinburgh, and shortly after the all 
too short discussion one might overhear in the 
streets of the city the remark, 4 * They haven’t 
settled it yet.” It was quite evident that it was 
a* good thing, if merely for the dissemination of 
modern views on the subject, that authoritative 
representatives of each, science should address 
the same composite audience of physicists, geo¬ 
logists, biologists, and many who would claim 
none of these descriptions. 

It was not surprising that the starting point 
of all the speakers was the inadequacy of Lord 
Kelvin’s estimate of twenty million years for the 
age of the sun. Lord Rayleigh, whose lucid 
opening of the discussion, will long be remem¬ 
bered, evidently believed that Kelvin had covered 
his estimate sufficiently with the proviso concern¬ 
ing sources of solar energy other than gravita¬ 
tion. Such sources, i.e. radio-active materials, 
Kelvin was unaware of, but we now know them 
to exist in the earth, and must presume them 
also to exist in the sun. Lord Rayleigh pro¬ 
ceeded to develop his argument for arriving at 
the age of uranium-bearing rocks from considera¬ 
tions of the uranium-lead and helium which they 
now contain. The order and rate of radio¬ 
active disintegration through the series from 
uranium to lead are known with considerable pre¬ 
cision ; helium also is evolved at a definite ascer¬ 
tained rate. An examination of the amount of 
lead now present in uranium minerals enables 
the time when disintegration commenced to be 
specified, for the lead in the rocks in question 
proves to be not ordinary lead but wholly that 
isotope of atomic weight 206 which is necessarily 
associated with the decay of uranium. Thus 
broggerite found in the pre-Cambrian rocks at 
Moss, Norway, contains lead of_ atomic weight 
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206*06; the lead-uranium ratio is 0-113, and this 
points to an age of 925 million years, upon the 
assumption that uranium and its products have 
always decayed as they do now. Estimates of age 
can also be made by measuring the content in 
rocks of that other product of disintegration— 
helium—although leakage of this gas makes the 
calculation less reliable. Allowing for this, how¬ 
ever, the indications by helium content are 
generally confirmatory of those given by the lead- 
uranium ratio. These methods can be applied to 
younger formations of rocks, thus obtaining the 
approximate age of each.. 

Lord Rayleigh pointed out that Prof. H. N. 
Russell, by applying the argument statistically to 
the earth’s crust as a whole, arrived at the period 
Sxio 9 years as an upper limit—this being six 
times longer than that of any individual rock 
yet examined. He concluded by giving a period 
amounting to a moderate multiple of 1000 million 
years as the probable duration of the earth’s 
crust in a condition suitable for the habitation of 
living beings. The radio-active investigations 
leading to this conclusion are supported by other 
physical and astronomical evidence. 

Prof. Sollas, who followed, made merry on 
behalf of the geologist, “newdy enriched” from 
a 4 ‘bankrupt” with a <f mere score of millions 
of years ” to a 4 ‘ bloatech capitalist—with more 
millions in the ba‘nk than, he knew how to dispose 
of.” Within broad limits, he said, geologists 
were ready to leave to the physicists the precise 
calculation of geological time. Some geologists, 
notably the brilliant and lamented Barrell, had 
already begun to rebuild their science on the mag¬ 
nified scale. For himself, he preferred first “to 
make sure that the new radio-active clock was not 
as much too fast as Lord Kelvin’s was too slow.” 
In this connection Prof. Sollas directed attention 
to Prof. Joly’s examination of the “ pleochroic 
haloes ” occurring in uranium-bearing black mica. 
These haloes, which are formed by the a-rays ex¬ 
pelled by uranium in the various stages of its 
disintegration, are found generally to have ranges 
consistent with those* obtaining in modern times. 
The two inner rings, however, form a notable ex¬ 
ception,. indicating ranges, greater! than, normal 
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by one-sixth, and Prof. Jolv’s conclusion is that 
in Caledonian times there existed a metope of the 
.uranium which we now -know, with possibly very 
different properties. If this is true, the uranium 
clock has not been keeping uniform time, and the 
true age of the earth cannot be found by pre¬ 
suming that it has done so. 

Prof. Sollas proceeded to explain and criticise 
the arguments whereby geologists are seeking to 
modify estimates of age based upon sedimenta¬ 
tion, sea salinity, and denudation, so as to bring 
them more in accordance with radio-active and 
other physical calculations. He evidently con¬ 
sidered these modifications not only .premature 
(for reasons given earlier), but to* some extent 
unsound. Geologists, he said, are not .an un¬ 
divided family, and proceeded to dissent, in 
anticipation, from the, views of Prof. J. W. 
Gregory, read afterwards in abstract, owing to 
his regrettable absence, by Prof. Jehu. The 
necessity for modification of the hundred million 
years or so, based on the original salinity 
argument, was stated by Prof. Gregory to 
be due to certain omissions and untenable 
assumptions. It was assumed that the sea 
was originally fresh, although the oldest 
fauna, the .Cambrian, has marine, characteristics, 
and .no allowance was made for large supplies of 
sodium chloride raised by magmatic waters from 
beneath the earth’s surface. Denudation also- 
was supposed to be uniform, although it was 
very improbable that this had been the case. The 
earth* is now under the influence. of a time of 
quick movement, whereas formerly it had alter¬ 
nated between times of repose and activity, owing 
to deformations which it had undergone. (One 
cannot refrain from quoting Prof. Sollas’s com¬ 
ment that “we must no longer picture a time 
when the earth was 'young and wantoned in her 
prime/ but must suppose that she has exchanged 
the passive indolence of youth for the fiery activity 
of old age. 55 ) Altogether Prof. Gregory con¬ 
sidered that the best-known geological estimates 
might safely be multiplied ten- or twenty-fold, thus 
bringing them into line with the physical evidence. 

Prof. Eddington brought forward interesting 
•evidence based on astronomical observations. He 
described the observed behaviour of certain vari¬ 
able stars, of which 8 Gephei is a typical example, 
la which there is strong reason for supposing that 
the fluctuations of intensity are due to some in¬ 


trinsic property of the star, and not to external 
influence. The observed change of period (itself 
a few days) of 5 Cephei has been proved by a long 
series of measurements to amount to o-o8 sec. per 
annum, or i per cent, in 58,000 years. If the 
periodicity is associated with "pulsation” of the 
star it will be related also to the density , in such 
a manner that the density of the star is changing 
at the rate of 1 per cent, in 29,000, years. From 
considerations of the luminosity of the star—a 
red “ giant ”—it would require an increase of 
density at the rate of 1 per cent, in forty years to 
provide the necessary energy according to Lord 
Kelvin’s gravitational contraction hypothesis. 
We may conclude (1) that the star certainly has 
sources of energy other- than gravitation, and 
(2) that Lord Kelvin’s time scale should be 
lengthened in the proportion 29,000 : 40,. or about 
700 : 1, at least during this stage of its evolution. 
A considerable factor of the same kind would be 
required for the sun also, even though its evolu¬ 
tion has progressed much further, so that it is 
now a “dwarf ” star. 

Owing to lack of time it was not possible 
for Dr. H. Jeffreys to take a verbal part in the 
discussion, and his remarks were communicated 
afterwards. Dr. Jeffreys’s calculations are 
based upon two distinct considerations (1) the 
temperature distribution downwards*in the earth’s 
crust, taking* into account the radio-active con¬ 
tent ; and (2) the tidal theory of the origin of tl\e 
solar system. It is not possiWe to do them 
justice here, but we propose to publish them in 
a later issue. Both theories lead to the 
estimate of approximately 2 x 10 9 years since the 
solidification of the earth’s crust, which is in re¬ 
markable agreement with the results of other 
physical methods. 

• Sir Oliver Lodge, in a few words at the end of 
the discussion, pleaded for justice to Kelvin, 
whose calculation specifically assumed that “no 
source of energy other than gravitation existed.” 
But Dr. Dear, with a rare eloquence which de¬ 
lighted the audience, would not let the matter 
rest there, but asserted that Kelvin arrived at his 
twenty-million-year estimate by three distinct 
methods, and regarded it as unalterable. 

In closing the discussion the, president, Prof. 
O. W. Richardson, laid stress upon the necessity 
for further careful experiments for the final 
elucidation of the problem. 


The Constitution of Molecules. 


HTHE joint discussion on the "Constitution of 
• Molecules ” by Sections A and B of the 
British Association aroused great interest, and 
the audience, which filled the large meeting room 
to its utmost capacity, included many visitors from 
other sections. Dr. Irving Langmuir introduced 
the subject with a clear and attractive presentation 
of the theory which is associated with his name and 
with that of Prof. G. N. Lewis* As originally 
published, this theory depended ori a rather large 
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number of arbitrary assumptions, but it has since 
been greatly simplified, and now involves only the 
three postulates described in Nature of September 
15, p. xoi. The first of these postulates, accord¬ 
ing to which the electrons arrange themselves in 
the atom in definite layers of 2, 8, 8, 18, 18 and 
32, is sometimes in' conflict with the third, which 
requires* that the residual charge on each atom 
and group of atoms should tend to become a 
; minimum, and by giving greater weight to 
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one or to the other it is possible to bring the 
majority of compounds within the scheme- This 
possibility, whilst making it easy to find an ex¬ 
planation for a variety of facts, is an obstacle to 
the establishment of the theory on a firm physical 
basis. However, Dr. Langmuir is engaged on 
the quantitative examination of the consequences 
of the suggested distribution of electrons, and the 
progress made since the original publication in 
1919 is so great that a still closer approximation 
to chemical facts may be expected with some con¬ 
fidence. One theoretical prediction, that of the 
salt-like character of lithium hydride, was men¬ 
tioned as having been confirmed by experiment, 
and this confirmation is of some importance. 

Unlike the Bohr atom, which is based mainly 
on the physical study of radiation, the Langmuir 
atom finds its chief justification in its power of 
accounting for chemical facts, and its 
presentation is almost entirely non-mathe- 
matical, so that it should make a special 
appeal to chemists. However, the discussion 
which followed the opening address approached 
the subject mainly from the point of view of 
physics and electro-chemistry, few chemists 
having yet considered in detail the bearing of the 
theory on organic or structural chemistry* The 
awakening of a greater interest in the subject of 
valency among chemists is likely to be one of the 
most useful results of the discussion, since the 
unsatisfactory position of the existing theories is 
well known, especially in regard to inorganic com¬ 
pounds, and the difficulties have usually to be 
evaded rather than met in the presentation of the 
subject. On Dr. Langmuir’s view, it is incorrect 
to write structural formulae for inorganic com¬ 
pounds such as salts, acids, or silicates, by using 
the same system of bonds as for organic com¬ 
pounds, electro-valency, which is represented by 
an electron passing from the sheath of one atom 
to that of another, being essentially different from 
co-valency, represented by the sharing of a 
“ duplet ” of electrons by two atoms. This dis¬ 
tinction is an important feature of the theory, and 
is very ingeniously applied in the explanation or 
the structure of molecules of diverse kinds. 

Prof. Smithells, whose interest in the matter is 
that of a chemist, exhibited a series of models of 
atoms and molecules which went far to make the 
suggested arrangements of electrons clear to the 
audience, models or photographs of models being 
almo.st essential to an elementary explanation. 
Prof. W. L. Bragg showed how the X-ray 
analysis of crystal structure leads to the result that 
each atom may be regarded as occupying a 
sphere of measurable and constant radius,^ a con¬ 
clusion which is entirely in harmony .with the 
structure of,the Langmuir atom. On the other 
hand, he mentioned new evidence of an important 
character, derived from the diffraction of homo¬ 
geneous X-rays by atoms. As X-ray analysis may 
be used to determine the position of atoms in a 
space lattice, so a further refinement of the 
method leads to conclusions as to the arrangement 
of the electrons within the atom. The results 
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appear to show that most of the electrons are 
clustered together in the inner portion of the 
sphere occupied by the atom, that is, close to the 
nucleus, whereas the Langmuir structure, as at 
present assumed, requires that the number of 
electrons should be greatest in the outer shells. 

Another difficulty arises from the static char¬ 
acter of the Langmuir atom. Prof. Partington 
broug'ht forward evidence from the molecular 
heats, which may be derived theoretically from 
a dynamic atom of the Bohr type, but are 
inconsistent with the arrangement which has been 
adopted to account for chemical valency. Sir 
Oliver Lodge, however, welcomed the remark of 
Dr. Langmuir that a static arrangement was not 
a fundamental condition of the theory, and sug¬ 
gested that chemists and physicists would find a 
dynamic atom the most suitable for the explana¬ 
tion of both classes of phenomena. A way out 
of the difficulty was suggested by Dr. E. K. 
Rideal, his view being that the atoms might be 
regarded as static except during the actual emis¬ 
sion or absorption of energy, oscillation of the 
electrons under those conditions being more pro¬ 
bable than rotation. Members of an assemblage 
of apparently like molecules differ in reactivity,, 
this difference being attributed to an alteration of 
the position of one of the valency electrons* 
relatively to the nucleus. This view awaits ex¬ 
perimental confirmation. 

Direct evidence in favour of the theory was 
produced by Prof. Rankine from experiments on 
the viscosity of gases. These lead to values for 
the dimensions of the chlorine molecule, for 
instance, corresponding with two argon atoms 
with their outer electron shells contiguous, and 
to similar relations between bromine and kryp¬ 
ton, and between iodine and xenon. Further,, 
on the assumption of the Langmuir structures, 
methane bears to ammonium the same relation as 
krypton bears to rubidium. Rubidium and 
ammonium are known from crystallographic evi¬ 
dence to have nearly equal molecular volumes, and 
an atom of krypton should therefore have the- 
same volume' as a molecule of methane. Deter¬ 
minations of viscosity prove this to be the case. 
Dr. S. H. C. Briggs gave reasons for. writing- 
elements as compounds of a nucleus with elec¬ 
trons, and for applying the ordinary type of equa¬ 
tion for dissociation and similar reactions to* 
elements as well as to compounds. 

In the informal discussions which took place 
among members of Section B ^ after the meeting 
it was possible to learn something of the attitude 
of chemists towards the theory. The distinction 
between electro-valency and co-valency is valuable, 
and the harmony between the new conceptions 
of the grouping of atoms and that of the, space 
lattice in crystals is very attractive. The least 
satisfactory aspect of the theory is seen in its 
application to carbon compound^. The tetra¬ 
hedral arrangement of the carbon atoms, con¬ 
firmed by the X-ray analysis of the diamond, has 
not only accounted with wonderful success for the 
known facts of organic chemistry, but also has 
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proved itself invaluable in predicting- new facts, so 
that it has now established itself in an almost im¬ 
pregnable position. Dr, Langmuir J s atom, 
although presenting a tetrahedral aspect, is less 
able to adapt itself to organic compounds. A single 
bond, in the ordinary notation, is represented by 
an edge common to two cubes, a double bond by 
a face in common, so that an entirely different 
structure has to be adopted for a triple linking, 
and acetylene becomes one of the puzzles of the 
theory. It was also remarked that the model of 
sodium carbonate was essentially similar to that 
proposed by Werner, suggesting that the co¬ 
ordination theory might be elaborated to explain 


many chemical facts in place of a new hypothesis. 
It is probable that the study of valency will re¬ 
ceive much attention in the near future, and that 
chemists will test each hypothesis thoroughly 
in its application to structural chemistry, which 
rests on an enormous mass of definitely established 
facts, with which a theory must be able to deal. 
In the meantime, the scheme of Dr. Langmuir, 
so clearly presented on this occasion, forms an 
excellent basis for discussion, and 1 the Edinburgh 
meeting has served a most useful purpose in 
focussing attention on the difficulties, as well as 
on the advantages, of the proposed solution of 
the problem. 


The Study of Bird-migration by the Marking ‘ Method. 


T HOUGH many valuable contributions have 
been made in recent years to our knowledge 
of the various phenomena associated with bird- 
migration, yet much remains to be accomplished. 

One of "the most important desiderata is to 
obtain definite information of a detailed nature as 
to the provenance of the migrants which arrive in 
spring, let us say, in the British Isles, and are 
widely or more or less locally distributed during the 
summer, and equally, or more widely, dispersed 
in their winter retreats. The same remarks apply 
to the numerous winter visitors : In what par¬ 
ticular areas have they passed the summer? Do, 
for instance, redwings from Iceland winter with 
us as well as redwings from their wide-ranging 
summer haunts in Europe? Whence come the 
hosts of birds-of-passage which traverse our isles 
in spring en route for summer haunts in more 
northern lands, and return in the autumn on their 
way to their accustomed winter quarters? Each 
species comprised in these three groups of 
migrants is in all likelihood widely dispersed at 
both seasons, but as yet our knowledge is 
infinitesimal as to where the summer visitors to 
our country pass the winter, or where our winter 
visitors pass the summer, and we know nothing 
regarding either the summer or the winter haunts 
of the passage migrants. 

In addition, more definite information is desir¬ 
able as to (1) the routes followed by birds to 
reach their seasonal haunts; (2) whether the 
young seek the same summer and winter quarters 
as their parents; and (3) the winter retreats of the 
migratory section of certain British birds—the so- 
called partial migrants. 

The difficulty in solving these important prob¬ 
lems may fairly be , described as insurmountable 
in the main; but it has been proved feasible to 
obtain glimpses of enlightenment, and it is most 
desirable to add to these glimpses, which, when 
correlated, become important. This may be ac¬ 
complished in detail by the process called “ ring- 
ing,and in its broader aspects through a know¬ 
ledge of the distribution of racial forms, if such 
forms are based on well-marked characters. The 
ringing method is, however, the more promising, 
since the data so obtained are of a definite nature; 
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and all who have the opportunity should cordially 
co-operate in forwarding the researches on these 
lines which are now being carried out. 

With this end in view the University of Aber¬ 
deen instituted, in 1910, an inquiry for “The 
Study of Bird-migration by the Marking Method.” 
This work was carried on for several years as a 
piece of research under the general direction of 
Prof. J. Arthur Thomson, to whose son, Dr. 
Landsborough Thomson, on whom the carrying 
out of the investigation devolved, we are indebted 
for the u Results,” which were recently published 
in The Ibis . The total number of species ringed 
was about 100, and the number of individual birds 
27,802. The total number of “'reappearance 
records” (recoveries) was 879, or 3-2 per cent. 
But, as in other inquiries of a similar nature, 
many of the recoveries, as was to be expected, 
were made in the vicinity of the scene of marking, 
and after an insignificant period of time. Infor¬ 
mation of an important nature was obtained, some 
of which forms a valuable contribution to our 
knowledge of the seasonal distribution abroad 
and at home of the following species—namely, 
the lapwing, woodcock, starling, song thrush, 
swallow, hedge-accentor, mallard, herring gull, 
and blackheaded gull. The data 'regarding these 
have been carefully analysed and studied in all 
their bearings, and the deductions derived there¬ 
from are given in detail. Regarding the rest of 
the species discussed, thirty-five in number, the 
data are not considered sufficient for such elaborate 
treatment, and for these brief summaries are given 
which afford in some cases records of considerable 
interest. There are also useful sections in which 
are discussed the purposes of bird-marking, its 
history, the interpretation of results, conclusions 
regarding bird-migration, and the value of the 
method of ringing, all of which are well worthy 
of perusal. 

The University of Aberdeen is to be congratu¬ 
lated on its enlightened action in fostering this 
special piece of research, which, thanks to the 
labours and skilful treatment of one of its alumni f 
backed by the assistance of a number of enthu¬ 
siasts, also, alumni , has, greatly to his credit, been 
brought to a successful issue. W, E. C. 
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Obituary. 


W E regret to see the announcement of the 
death, at the ripe age of eighty-three, of 
Mr. John Thomson, a well-known pioneer in the 
application of photography to the furtherance of 
geographical knowledge at a time when the photo¬ 
grapher depended for success on his own skill 
rather than on the improved appliances which 
have since put the art within the reach of every 
amateur traveller. Mr. Thomson started for the 
Far East in 1862, and, after residing for a time 
at Singapore, in 1865 undertook the first of his 
more ambitious journeys, which took him to the 
interior of Cambodia, where he secured excellent 
pictures of the wonderful antiquarian remains 
lying buried in the tropical jungles, particularly at 
Nakhon Wat. Under the title “The Antiquities 
of Cambodia ” he published in 1867 a selection 
of these photographs in book form, with descrip¬ 
tive letterpress, thus making those imposing ruins 
first generally known to the British public. Later 
he extended his wanderings to China, both visit¬ 
ing many of the ports and making trips into the 
interior, one of which took him up the Yangtse 
beyond the gorges of its middle course. In 1873 
he issued an extensive series of photographs, illus¬ 
trative of China and its people, in four folio 
volumes. Two years later he published a general 
narrative of his “ten years’ travels, adventures, 
and residence ” in the Far East. Once more, in 
1878, he made use of his camera for the illustra¬ 
tion of a country more or less off the beaten track 
—this time the island of Cyprus—on which he 
issued an illustrated work in two quarto volumes 
in 1879. When, about this time, a scheme of 
instruction for intending travellers was set on foot 
by the Royal Geographical Society, Mr. Thom¬ 
son, who had become a fellow of the society in 
1866, was put in charge of the instruction in 
photography, for their proficiency in which many 
travellers have been largely indebted to his valu¬ 
able hints. At his studio in Bond Street he had 
the privilege of taking the portraits of many dis¬ 
tinguished modern travellers, and he extended his 
collection to those of earlier times by photographic 
reproductions of existing portraits. 


We announce with regret the death of Dr. 
John Ward Cousins on September 22 at the age 
of eighty-seven years. Dr. Cousins received his 
medical training at St. Thomas’s Hospital, and 
proceeded to the degree of M.D. (Lond.) in 1859. 
In the following year he became a fellow by exam¬ 
ination of the Royal College of Surgeons, and 
after a short time at hospital practice devoted 
himself entirely to surgery. In connection with * 
this work he quickly made himself prominent by 
the numerous inventions and improvements in 
surgical instruments which he devised. His in¬ 
genuity received its reward in 1884, when he was 
awarded a prize by the British Medical Associa- 

NO. 2711, VOL. 108] 


tion and a gold medal by the International Inven¬ 
tions Exhibition. His administrative powers 
found scope from 1893—95, when he was 
president of the Central Council of the British 
Medical Association, and in 1899, on the occasion 
of the Portsmouth meeting of the association, 
Dr. Cousins was elected president. 


Sir James Digges La Touche, whosd death at 
Dublin is announced, belonged to an old Anglo- 
French family, and was.a member of the Indian 
Civil Service for forty years before his retirement 
in 1907. At the close of a successful official career 
he was appointed to the post of Lieutenant- 
Governor of the United Provinces of Agra and 
Oudh, and to a seat on the Council of India. He 
was a typical civilian of the older school, hard¬ 
working" and devoted to the interests of the Indian 
people, but lacking that breadth of view which 
would have qualified him to meet the new political 
conditions which arose after his retirement from 
the Service. Though he knew the people inti¬ 
mately, he possessed little imagination or literary 
skill, and he published nothing except a gazetteer 
of the Province of Ajmir. His memory will be 
preserved by his educational policy the improve¬ 
ment of the teachers’ position, the provision of 
improved school buildings and boarding-houses, 
and, finally, by his foundation of the Medical Col¬ 
lege at Lucknow, which was the crown of his 
official labours. 


The death is announced of Prof. Gustav Mann 
at Tampico, U.S.A., on July 18, at the age of 
fifty-seven years. Prof. Mann’s vivid personality 
will be best remembered by Oxford physiology 
students of twenty years ago, and his translation 
to the chair of physiology at the Tulane Univer¬ 
sity, New Orleans, was a grievous loss to the 
progress of histology in this country. As a master 
of the technique of his subject he was probably 
unsurpassed, and his breadth of view and lively 
imagination gave his instruction an unusual 
interest and significance, carried on by his pupil 
and successor at Oxford, S. G. Scott, until the 
latter’s premature death. Too volatile to be largely 
productive in the ordinary way, his “Physiological 
Histology ” is often the most thumbed book ip 
laboratories where section cutting is taken seri¬ 
ously, and many grateful pupils will lament a real 
master whose determination to get himself dis¬ 
liked led him into so many troublous adventures. 


We much regret to announce the death, in his 
eighty-third year, of Prof. Julius von Hann, 
for many years director of the Zentralanstalt fur 
Meteorologie und Geodynamik, Vienna. 
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With regard to the article On “University and 
Civil Service Salaries ”■ published in our issue of 
August 25, the editor of the Civil Service Gazette has 
written to say that “the proportion of Civil Servants 
receiving above 500L per annum is relatively very 
small, whereas the number of teachers receiving this 
amount all over the country is decidedly large.” The 
latter part of this statement, we may say, even 
If It were true, is quite beside the point. That a large 
number of teachers all over the country should re¬ 
ceive more than 500L per annum does not make the 
lot of a large number of university teachers who 
receive less than 500L per ‘annum any better or more 
endurable. It may be recalled that the article arose 
out of a letter (and subsequent correspondence) from 
the Provost of Worcester College to the Times of 
August 15. This letter stated, inter alia , that many 
Civil Servants receive, double, and even treble, the 
salary that the greatest learning and distinction can 
obtain at Oxford, and this notwithstanding that, with 
few exceptions, Civil Servants of the highest class 
are men whose intellectual attainments, as tested in 
examinations, fall considerably short of the standard 
of a tutorial fellowship at Oxford. If, therefore, .any 
comparison of emoluments Is to be made, it should 
not be as between university teachers and the whole 
body of the Civil Service, but as between university 
teachers and Civil Servants 0/ the highest class . 
When this is done we find, as stated in our article, 
that the emoluments of universitv teachers fall con¬ 
siderably below those of this class, and we mentioned 
the modest S00L a year of a tutorial fellow of Oxford, 
and referred to the fact that the permanent heads 
of Government Departments after September 1 will 
receive “only” 3000I. a year—as one of the Times 
correspondents quaintly puts it. Whether Civil Ser¬ 
vants of the highest class are overpaid or not is a 
question which we did not discuss. But we had no 
hesitation whatever in asserting that, in view of such 
salaries, University teachers—who are public servants 
no less than the Civil Service—are grossly and un¬ 
fairly underpaid. 

October weather this year has created a record 
which has outstripped the many weather records of 
1921. Bach day of the first week was extremely 
warm. The Times of October 6 contained a com¬ 
munication on the “Warmest October day on record/’ 
Descriptive of October 5 it gave shade temperatures 
of 84° at Kensington Palace and Camden Square, 
S3 0 at Kew Observatory and Hampstead, 82° at 
Croydon, Bath, Weston-super-Mare, and South Farn- 
borough. At Camden Square so high a reading had 
not previously been reached in October during a period 
of sixty-four years.. At Kew the reading was the 
highest October reading in fifty years, and 6° above 
the previous maximum in. October, 1886. On 
October 6 the temperature was 84° at Kensington and 
Hampstead, 83° at Croydon, and 82° at Kew. Tem¬ 
peratures of. So 0 and above occurred this year at 
Greenwich on four days between October 1 and 6, 
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the reading was 83*3° on October 5, and 84-4° on. 
October 6. The average maximum for the early clays 
of October is 6o°. There was only one day in 
September warmer than October 6, 87*9° on Septem¬ 
ber 9, and there was no day so warm in August this 
year. In the previous eighty years, since 1841, there 
had been only one day in October with a shade tem¬ 
perature so high as 8o°, the thermometer registering 
81 0 on October 4, 1859. In 1908 there were four 
days, October 1-4, with the thermometer at Green¬ 
wich above 75 0 , the first three days each having a 
temperature of 78°. This is the nearest approach in 
October to the hot spell just experienced. In the 
eighty years there have been fifty-seven Octobers with 
the maximum for the month less than 70°, and two 
Octobers with the maximum less than 6o°. During 
the night of October 3-4 the lowest temperature in 
parts of London was 64°: In the previous eighty 
years at Greenwich the thermometer has only once 
remained above 6o° throughout the night, the highest 
night minimum being 60*3° on October 6, 1916. In 
Paris the temperature of 82*8° last week is stated to 
have been the highest recorded in October since 1757. 

Announcement is made in the Times of October 6 
that a flashless and smokeless powder has been pro¬ 
duced by the Ordnance Corps of the United States 
army, and that the flameless effect is obtained by 
mixing certain substances with the propellant so that 
a dull red glow, instead of a flame, is produced at 
the muzzle of the gun. The subject of flamelessness 
in artillery is one which presents difficulties, both as 
to its tactical advantage in all circumstances—for 
when the round is flameless there is usually a cer¬ 
tain amount of smoke—and also as to achieving the 
condition in guns of all calibres. An advantage of a 
flameless explosive is the reduced liability to back- 
flash on opening the breech of the gun. The subject 
has been studied photographically for a number of 
years in connection with the liability of blasting ex¬ 
plosives to Ignite fire-damp in mines, and Will showed 
by this method that the addition of salts, mostly of 
the . alkaline metals, to blasting explosives suppressed 
the after-flame of the explosion, not only from explo¬ 
sives such as the carbonites (mixtures of nitro¬ 
glycerine, nitrates, and oxidisable substances), but 
even from trinitrotoluene and picric acid. According 
as the mixture of gases evolved from the explosion, 
containing inflammable gases such as carbon 
monoxide and hydrogen, does or does not ignite on 
mixing with the air at the mouth of the bore-hole, so 
the explosive gives flame or is flameless. The same 
principle has been* applied to the burning in a gun of 
propellants of suitable calorimetric value, and for 

* calibres tip to five inches mentioned in the Times 
report flamelessness can be attained ’ without much 
difficulty. To solve the problem for larger guns is, 
however, by no means so easy. 

i . In his address on October*^ to the newly constituted 

\ * Society for Psychical Research Sir Oliver 

l *' , ' , 1 1 - ■ 
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Lodge gave an Interesting exposition of his view of 
the aether of space as a region of possibilities in con¬ 
trast with matter as a region of facts. Following 
Bergson’s theory that memory is a purely spiritual 
fact which does not depend on the brain for its exist¬ 
ence, but requires the intervention of the brain for its 
expression, and that mind generally, though Itself 
psychical and not physical, needs and uses matter as 
its instrument, he argued that if mind when dis¬ 
sociated from matter continues to exist, it can only 
be that there is something else which can perform 
the function of matter and serve as its instrument. 
For himself he has told us he is convinced that dis¬ 
embodied spirit personalities do exist in fact, and 
therefore for him it would seem the aether is a neces¬ 
sary postulate. His acceptance of the principle of 
relativity does not apparently in the least affect his 
belief in the real physical existence of the aether; it 
seems only to have added a few more negative quali¬ 
ties to that exceedingly elusive stuff and made its 
residual positive reality more than ever difficult to 
imagine. Still, perhaps the new society may succeed 
where Michelson and Morley failed, for psychical 
research, as Sir Oliver conceives it, is purely and 
essentially physical research, however suspect to some 
of us its methods may appear. 

Lord Grey or Fallodon has always been a keen 
supporter of all legislation for the protection of wild 
birds. A great believer in “ sanctuaries ” for birds, 
he has done much on his own estate to shield all 
species which have chosen to settle there. His 
success with various species of wild birds he related 
in the course of a most delightful address given on 
October 6 to the Berwickshire Naturalists Associa¬ 
tion. From the strictly scientific point of view, there 
were many items of more than passing interest in 
this address.. Particular attention, for example, was 
directed to the fact that among the Anatidse, where 
the males lose their resplendent livery and go into 
“eclipse,” they take no interest in their offspring, 
which have to be reared by the female alone. But 
where no “eclipse ” dress is worn they prove devoted 
parents, taking their full share in the task of tending 
the young. That the various species of wild ducks, 
when In a state of Nature, are monogamous seems 
conclusively proved by their behaviour at Fallodon, 
wherein they contrast with birds of the same species 
in captivity. 

Sir Frank Dyson, Astronomer Royal, has been 
elected master of the Clockmakers’ Company. 

The G. de Pontdcoulant prize of the Paris Academy 
of Sciences has been awarded to Dr. A. C. D. Crom- 
melin, Royal Observatory, Greenwich, in recognition 
of his general astronomical work. 

Mr. A. Chaston Chapman has been appointed a 
member of the Royal Commission on Awards to 
Inventors In succession to Sir James Dobbie, who has 
resigned. 

A dinner will be held at the Hotel Cecil on Tues¬ 
day, October 25, # to celebrate the purchase of the 
Btmt Valley Bird Sanctuary, and to make known 
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the need of funds for its upkeep and endowments 
The Right Hon. Viscount Grey of Fallodon, K.G. T 
will preside. Tickets may be obtained from the* 
honorary secretary at the Hermitage, Hanwell, W.7. 

The Royal Society of South Africa proposes to enter¬ 
tain the members of the Shackleton Expedition when 
they arrive in Cape Town. The society has. enter¬ 
tained previous expeditions, and at a recent meeting 
the president expressed the hope that the forthcoming 
visit would arouse public Interest' in South Africa in 
scientific exploration and would lead to additional sup¬ 
port for such enterprises. 

In the article on the explosion at the nitrogen fixa¬ 
tion works at Oppau, in Nature of September 29, it 
was pointed out that ammonium nitrate is explosive 
on the application'of an intense initial impulse such 
as the detonation in its midst of a high explosive. It 
is, therefore, of interest to read in the Chemical Trade 
Journal (October 1, p. 409) that the directors of the 
Badische Anilin und Soda Fabrik have issued a report 
in which they state that a store of ammonium sulpho- - 
nitrate exploded, and that it had been the custom 
to break up the stock of this mixture by means of 
explosive bodies. Until now the directorate had ap¬ 
parently considered the ammonium nitrate sufficiently 
deadened by the presence of the ammonium sulphate. 

A message frorii Col. Howard Bury to the Times 
states that a practicable route to the summit of Mount 
Everest has been discovered. A camp was formed at 
the col at the head of the Kharta Valley at a height 
of 22,500 ft., and Messrs. Mallory, Bullock, and 
Wheeler pushed on to the glacier below the north col 
on the following day. The north col, which connects 
Mount Everest with the north peak, was ascended to 
a height of 23,000 ft. At this point the party' was 
stopped by bad weather, but it is believed that an 
ascent by the north-east arite will be possible. The 
reconnaissance of the approaches to Mount Everest 
from the Tibetan side is now complete, and, a route 
having been found, there appears to be no reason why 
a properly organised expedition should not reach the 
summit next year. 

The ninth meeting of the Indian Science Congress 
will be held in Madras on January 30-February 3, 
1922. His Excellency Lord Wlllingdon, Governor of 
Madras, has consented to be patron of the meeting, 
and Mr. C. S. Middlemiss will be president. The fol¬ 
lowing sectional presidents have been appointed 
Agriculture, Rai Bahadur Ganga Ram; Physics and 
Mathematics, Mr. T. P. Bhaskara Shastri; Chemis¬ 
try, Dr. N. R. Dhar; Zoology, Mr. S. W. Kemp; 
Botany, Dr. W. Dudgeon; Geology, Mr. G. H. 
Tipper; Medical Research, Major Cunningham; 
Anthropology, Rai Bahadur Hira Lai. Public lectures 
will be -delivered by Prof. Hemchandra Das Gupta, 
Dr. de Graaf Hunter, and Prof. J. Matthai. Capt. C. 
Newcomb, Khan Sahib Mohammad Azizullah, and 
Sahib Bahadur have been appointed honorary local 
secretaries. Further information can be obtained on 
application to Dr. J. L. Simonsen, the honorary 
general secretary. 
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The members of rhe British Association had, during 
their recent visit to Edinburgh, an opportunity of 
examining the remarkable hoard found in 1819 at 
Taprain Law, a conical hill nearly midway between 
Haddington and Dunbar. The excavations' were 
carried on by the Society of Antiquaries of Scotland, 
to whom Mr. Balfour, the owner of the land, gener¬ 
ously presented all that was found, which is now 
exhibited in the Scottish National Museum. It, is 
almost certain that this great collection of silver plate 
was a robbers" hoard. Some of the objects are plainly 
Christian, others pagan, with traces of Oriental de¬ 
coration. The Saxons were notorious sea-raiders, while 
the native Celts: were not, and the hoard possibly 
consists of plunder from churches or private houses 
somewhere on the Continent. It may be assumed 

that the cache was made about 1500 years ago, and 

the raiders who burled it were probably inter¬ 
rupted by the approach of another and stronger force, 
leaving the treasure to be unearthed by excavators In 
our time. 

In the Journal of the Bihar and Orissa Research 
Society for March, 1921, Dr. W. H. R. Rivers dis¬ 
cusses the origin of that remarkable custom of mar¬ 
riage, peculiar to the Rajputs, known to anthro¬ 
pologists as hypergamy. Under this system a man 
must take his wife from a group of equal or lower 

rank than his own, while a woman must marry a 

man from a group of equal or higher rank than 
her own. He suggests that it arose as the result 
of the influence of certain conditions operating in 
the case of the occupation of a country by a race 
of warriors—a sentiment among the invaders against 
the union of their women with the indigenous 
inhabitants of their new home; the fact that 
many women, but in numbers smaller than 

those of the men, accompanied the invaders; the 
warlike character of the invaders, and their 
superiority in equipment over the indigenous 
people, which allowed them to satisfy their own 
desire for union with the indigenous women without 
giving their own women in return. The first of these 
conditions was probably the most important. The 
Institution became specialised among the Rajputs be¬ 
cause among the other immigrant race, that of the 
Brahmans, who had the same sentiment about their 
women, their sanctity enforced endogamy. “ It is 
probably to this positive character of the sanctity 
of the Brahman rather than to the negative char¬ 
acter of their unwarlike nature that we must look 
for the clue to the development of endogamy in place 
of the hypergamy of the Rajputs. ” 

In the Irish Naturalist for September the Rev. 
W. F. Johnson continues his valuable observations on 
the Irish Ichneumpnidse and Braconidse, and records 
more than one hundred species belonging to these ob¬ 
scure and little known groups of Hymenoptera, mainly 
from Poyntzpass. Three species * are added to the 
British and Irish list* Microtryptus femoralis, Glypta 
schneideri, and M esolems fmternus* 

.Ak»^s /of the South" African Museum, (voh, ig, 
part 3) consists of an Important Illustrated monograph 
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bv Dr F. Ris on “The Dragon-flies of South Africa." 
It occupies upwards of coo pages, and is prefaced by 
a general account of those structuial fcatuics which 
are useful in classification. Both sub-orders of these 
insects are well represented, and one genus and rather 
more than a dozen species are described as new. The 
work should prove valuable to resident entomologists 
in South Africa as an aid to the identification of the 
various species, and at the same time enable them to 
extend our very meagre knowledge of the biolog). of 
of the countries concerned. 


Owing to the damage wrought by vast numbers of 
ducks on the rice-fields of California an aeroplane 
patrol was established, charged with the task of flying 
over the fields to frighten away the birds. I his 
method was inaugurated in 1919, and was so success¬ 
ful that now five aeroplanes “are kept busy, making 
both night and day flights to frighten off the wild 
ducks.” But while the farmers are highly pleased, 
the American Game Protection Association is greatly 
perturbed, and this because of the number of birds 
killed by striking the propellers and guy-ropes. Thus, 
according to the July issue of California Fish and 
Game, the association has demanded that permits for 
the use of aeroplanes for this purpose should be 
revoked. 


In the August issue of the Entomologist's Monthly 
Magazine Mr. E. E. Green describes two new species 
of Coccidse from Britain, viz. Pseudococcus paludinus, 
nov., and Ripersia scirpi, nov* The former occurred 
on the foliage of various plants in Wicken Fen, and 
the latter was met with at Camber ley on the stems 
of Scirpus caespiiosus. Mr. L. A. Box records Grono- 
toma nigricornis, Keef., a Cynipoid insect new to the 
fauna of Britain. The insect was bred from the pup<o 
of an Agromyzid fly found at Blakeney Point, Norfolk. 
In the September issue of the same journal Mr. B. P. 
Uvarov describes a new genus and species of wingless, 
long-horned grasshoppers from the collection in the 
British Museum. The species, which is named 
Chapardina import at a, was obtained from a green¬ 
house at Richmond, and there is no doubt that it was 
imported from some exotic country. The land of. its 
origin is a matter for speculation, and it may possibly 
have come originally from some part of the Oriental 
region. 

In La Nature (No. 2475) M. L 4 on Bertin reviews 
recent work on the so-called habit of feigning death 
which has been attributed to many animals belonging 
to varied groups, especially to mammals and arthro¬ 
pods. The phenomenon has been variously ascribed 
to conscious action or intelligence, instinct, or an 
extreme state of fear, and M. Bertin protests against 
these vague anthropomorphic explanations unsup¬ 
ported by systematic study and experimental proof. 
He cites the work of M. Rabaud, who,.showed that by 
the stimulation of certain areas of the body of arthro¬ 
pods, particularly the sternum and the lateral parts of 
the thorax, a state of catalepsy or insensibility could 
be induced, lasting for varied times according tp 
the strength of the stimulus, the®'particular animal 
operated pn, and even the temperature. Similarly, 
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he demonstrated the existence of other areas, the tarsi 
of the legs and the tip of the abdomen, the excitation 
of which restored the animal to the normal. M. 
Rabaud believes that most of the instances of feigning 
death cited among the arthropods can be explained 
on the above grounds as pure reflex phenomena in 
which the organs of perception (visual, olfactory, and 
auditory) play at most an insignificant part. He even 
suggests that similar reflex areas can be demonstrated 
in the vertebrates, and that the feigning of death in 
that group is also largely a reflex phenomenon. He 
combats strongly the view that it is a conscious action, 
or instinctive, or the result of fear, and proceeds to 
demonstrate that the view that it is a protective atti¬ 
tude is untenable. The precise physiological explana¬ 
tion is still obscure, but M. Bertin rightly insists on 
the importance of M. Rabaud’s observations. 

A report prepared for the National Research 
Council by Messrs. E. B. Mathews and H. P. Little 
on the position of geology and geography in the 
United States is published in the Bulletin of the 
Geological Society of America for April, 1921. It 
appears from this report that out of 571 colleges and 
universities, 466, or Si per cent., offer no instruction 
in geography. Of the remaining 105 colleges only 
31 offer courses of more than two years’ duration, 
and no more than six of these train students in ad¬ 
vanced work. Poor as this equipment in geographical 
teaching is, it is fairly evenly distributed throughout 
the States with the exception of those in the south. 
The demand for trained geographers far exceeds the 
supply. In geology opportunities for training are 
more satisfactory, although out of the 571 institutions 
144 offer no instruction in geology and 268 none 
worthy of the name. As many as 97 colleges, how¬ 
ever, provide courses of four or more years’ duration. 
As in geography, the southern States provide few 
advanced courses. 

The Geological Survey of Scotland has issued a 
new edition (1921, 2 s. 6 d,) of the memoir describing 
the Arthur’s Seat volcano. Few alterations have been 
made in Dr. B. N. Peach’s text, but Dr. Flett has 
now described the igneous rocks in accordance with 
the current classification of the Carboniferous lavas 
of Scotland. Prof. Judd’s view is maintained, namely, 
that the eruptions form a continuous series, and that 
the apparent break under the Lion’s Haunch is due 
to the accumulation of the later lavas and agglomerates 
in a vent from which the earlier bedded lavas had 
been erupted. A coloured geological map on the scale 
of six inches to one mile is now inserted in the 
memoir. The u Summary of Progress of the Geo¬ 
logical Survey of Great Britain for 1920” {3 s. 6 d.) 
covers a wide range, from Brockenhurst to Banff. 
Numerous observations of interest are recorded from 
western Mull and the adjacent islets. A deposit of 
Cainozoic desert-sand has been found overlying the 
chalk! at Gribun. The common origin of the two 
layers of basalt that form respectively the walls and 
the roof of Fingal’s Cave must have been recognised 
long ago, since Scrope dealt with the matter in the 
Vivarais in 1825 ( u Volcanos,” p. 141). We now, 
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however, have an authoritative statement on this 
point, while a triple zoning is described in other 
flows, where a slaggy top remains above the irregularly 
columnar portion. 

An important paper by Prof. H. E. Armstrong and 
Mr. C. A. Klein on “Paints, Painting, and Painters ” 
is published in the Journal of the Royal Society of 
Arts of August 26 (vol, 69, No. 3588). As is well 
known, painters are liable to contract lead poisoning, 
and at the International Labour Congress to be held 
in Geneva this month the question of the prohibi¬ 
tion of the use of white lead in paint is to be discussed. 
Prof. Armstrong and Mr. Klein consider that the risk to 
the painter of lead poisoning has been much exaggerated, 
and support this conclusion with much experimental 
work. Some of the ills from which painters suffer 
are to be attributed, not to the lead, but to the turpen¬ 
tine or other volatile “thinner ” with which the paint 
is made. They point out that white-lead paints have 
special properties not possessed by substitutes, and 
they maintain that by the use of a few simple ex¬ 
pedients the risks incurred by the painter from the 
use of lead paints may be practically eliminated. The 
paper is one that should be studied by all interested 
in industrial hygiene. 

According to the report of the work of the Physical 
Department of the Ministry of Public Works, Egypt, 
for the year ending March, 1920, the department has 
returned to normal working conditions from the dis¬ 
turbed state which existed during the war. The 
hydrographical section is responsible for the Nile 
gauges and for the rainfall records, and, in addi¬ 
tion, tests measuring tapes, thermometers, and 
barometers. The meteorological section issues the 
weather reports and forecasts, and runs the H el wan 
Observatory. A weights and measures section, in 
maintaining just standards, takes action against three 
or four thousand persons per annum, and secures 
convictions in 98 per cent, of the cases. About four 
thousand scientific instruments were repaired in the 
workshops during the year, while the research 
section carried out work on the sulphuric acid hygro¬ 
meter, and devised and tested a “turbulance gauge ” 
for use in measuring river discharge. 

The “ Prizma ” process of colour cinematography, 
invented by Mr. W. V. D. Kelley, which is now 
being introduced as a practical method, is described 
in the current number of Conquest by Mr. E. R. 
Mason-Thompson, M.A. It is analogous to u Kine- 
macolor,” but each pair of red-orange and blue-green 
records is taken simultaneously, the light passing 
through the lens to the film being divided by optical 
means so as to give two pictures at each exposure. 
In printing the positive, the negative moves twice as 
far as the positive film, and thus all the records of the 
same colour are printed as consecutive pictures. The 
positive film is then similarly exposed on its other 
side (both sides are coated with sensitive emulsion) to 
the records of the other colour in such manner that 
each pair of pictures registers. Each side of the 
film is then separately mordanted and treated with a 
dye of appropriate colour. The two coloured images 
being superposed, the positive film is half the length 
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required by the 44 Kinemacolor ” process, it does not 
need to be passed through the exhibiting lantern at 
double the usual speed, and it is claimed ■ that the 
difficulty of colour fringes in the case of quickly 
moving objects is eliminated. 

Ax account of the Temple submarine stud driver 
appears in Engineering for September 30. The func¬ 
tion of this appliance is to fix studs into ships’ plates 
or other steelwork under water, so that patching 
plates or attachments for lifting may be bolted on. 
The studs used at a demonstration at Caxton Hall 
were of tool steel, tempered to a dark blue colour. 
One end of the stud is bluntly pointed and the 
other end has a screw thread cut on it. The studs 
are shot from the muzzle of a gun held in contact 
with the plate, and pierce the plate so that about 
an equal length of the stud is left projecting on both 
sides. The operation of driving the stud is instan¬ 
taneous, and the noise is scarcely more than that of 


an airgun. The explosive charge may consist of any 
ordinary propellent explosive, and in quantity is about 
the same as in a standard 0*303 rifle cartridge. It is 
stated that studs can be driven into solid steel by the 
Temple gun, and that two f in. plates can be pinned 
together by studs shot through them; also a pin 
of only i in. diameter can be driven through a 
in. plate. This appliance, which has been in¬ 
vented by Mr. Robert Temple, is certainly a very 
remarkable one. The process is in the hands of the 
Temple Cox Research Company, Dacre House, Dean 
Farrar Street, Westminster. 

Sir Thomas Heath considers that of all the mani¬ 
festations of the Greek genius none is more impres¬ 
sive, and even awe-inspiring, than that which is re¬ 
vealed by the history of Greek mathematics. The 
Oxford University Press is publishing immediately in 
two volumes “A History of Greek Mathematics,” by 
Sir Thomas Heath. 


Our Astronomical Column. 


The Lunar Eclipse of Sunday October- 16.—This 
eclipse, which will be nearly total, begins at 9I1. 14m. 
(position angle 45 0 ), reaches its greatest phase (0*938 
of the diameter, the south limb being uneclipsed) at 
loh. 54m., and ends at i2h. 34m. ‘(position angle 
283°). As there is not another large lunar eclipse 
visible at a convenient altitude in the British Isles 
until September, 1932, this occasion should be utilised. 
The chief work during lunar eclipses is the observa¬ 
tion of occupations, both phases being visible under 
similar conditions. Such observations facilitate the 
determination of the moon’s diameter, and serve to 
test the suggestion that the lunar .atmosphere may 
have more refractive power by day than by. night. 
Six stars in the Bonn Durchmusterung will be occulted 
during eclipse. The details are given in the following 
list (computed for Greenwich):— 


B.D. number 

0 

Mag. 

Disappearance 
n. iru 

Angle 

n 

Reappearance 
b. m, 

Angle 

7-218 

9*2 ' 

10 3 

24 

, 10 59 

292 

7*222 

9*3 

10 19 

56 

” 35 

258 

7*224 

9 *o 

10 20 

100 

11 25 

214 

, 7*22$ 

9*5 

10 28 

70 

11 46 

243 

7*228 

9*3 

10 57 

90 

12 10 

225 

7*227 

9 *i 

11 6 

41 

12 17 

273 


The angles are measured from the north point 
towards the east. 


The occultation of 263 B Piscium, mag. 6-4, may 
also be mentioned, though it does not occur at the 
eclipsed limb; the times and angles are 8h. «m , 
90°. and xoh. 3m., 224 0 . 00 

It is also of interest to study the colour and amount 
of illumination of the region in shadow; probably the 
variations from one eclipse to another arise from 
differences in the transparency of the earth’s atmo¬ 
sphere. It would be well to examine some of the 
regions, such as Aristillus, in which Prof. W. H. 
Pickering has observed changes during the lunation, 
as it is possible that their appearance fnight be affected 
by the passage, of the shadow. 

Morning Stars.— Before sunrise on dear mornings, 
during the last half of October, there will be an un- 
uSiMl and striking display of four brilliant planets. 
Venus, Mars, Jupiter, and Saturn will all be visible 

L n Ar n f TA inUe to ^ so during the remaining 
months of the present year. . - ■ . 
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Their variations of position will induce a number 
of interesting conjunctions and configurations, both 
amongst themselves and with the waning crescent of 
the moon as she passes them in her monthly round. 

On October 16 Venus will rise at 3.43 a.m., Mars at 
3.0 a.m., Jupiter at 4.41 a.m., and Saturn at 4.19 a.m. 
On this date, an hour before sunrise, the four planets 
named will form an almost perpendicular line over the 
east by south horizon. 

The' following conjunctions will occur :— 
h. m. 

Oct. 22 7 55 a.m. Venus and Saturn 

,, 25 412 p.m. Venus and Jupiter 

,,28 1 18 a.m. Mars and Moon 

,, 28 324 p.m. Saturn and Moon 

,, 28 10 o p.m. Jupiter and Moon 

,, 29 3 56 a.m. Venus and Moon 

,, 30 1158 p.m. Mercury and Moon 

These occurrences will not be all visible, as they 
take place at unsuitable times, but the objects men¬ 
tioned may be observed in proximity on the mornings 
before and after the events named. 

In November, during the last fortnight of the 
month, the planet Mercury - will also be favourably 
visible and add another interesting object to the un¬ 
usual assemblage of brilliant planets in the morning 
sky. 

Large Fireball. —Mr.* W. F. Denning writes 
“On October 6, 9I1. 25m. G.M.T., a fireball of un¬ 
usual brilliancy was observed by Mr. J. P. M. Prentice 
at Stowmarket. It was of a beautiful orange colour, 
with a thick streak, and burst in the middle of its 
flight, leaving a blue-green cloud of gaseous material 
which was visible for eight seconds. The fireball was 
also seen by the writer at Bristol, and he rated it 
as much more brilliant than Venus, but it was un¬ 
favourably seen right through a cloud, which it rather 
brightly illuminated. The nucleus could be distinctly 
traced as it pursued its path, and the position could 
be accurately recorded from a few bright stars which 
were not obscured at the moment. The radiant point 
of. the object was near / 5 -Aurigse at 87° + 4o°, and 
the height of the object from 86 to 48 miles from over 
me mouth of the Thames to Littlehampton in 
Sussex.” 


Venus o 35 South 
Venus 031 North 
Mars 3 38 ,% 

Saturn 3 41 ,, 

Jupiter 2 14 ,, 

Venus 2 25 ,, 

Mercury 2 36 South 
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The Australian National Research Council. 


A CERTAIN ^ measure of co-ordination and co¬ 
operation in science was achieved during the 
war by Great Britain, France, America, and Japan, 
with results which were far-reaching in importance. 
Men of science in Australia felt that something of 
the sort would also be productive of good results in 
that continent, which until recently was represented 
in the worM of science solely by independent State 
Royal Societies. The climax was reached in 1919, 
when the International Research Association meeting 
in Paris invited the co-operation of Australian men 
of science.^ No representative scientific body, with 
the exception of the Australian Association for the 
Advancement of ^ Science, which had not met since 
1913, was in existence at that time, so the matter 
was referred to the Melbourne meeting of the asso¬ 
ciation, held on January 5-11 last (Nature, May 26, 
p. 408). There it was decided that an Australian 
National Research Council should be formed and 
organised on lines similar to those adopted by 
countries already working under the International 
Research Council. A scheme of organisation was 
drawn up and approved by the Australasian Associa¬ 
tion, which provided for a council of a hundred 
members representative of pure and applied science. 

. Australia has now, therefore, three organisations 
of a general scientific nature apart from Government 
Departments, State societies, and museums. First 
there is the Australasian Association for the Advance¬ 
ment of Science, which meets normally every second 
year. Even if more frequent meetings were possible, 
lack of funds Would probably hinder the effective 
direction of investigations by this body. Then there ' 
is the newly constituted National Research Council, 
in regard to which Sir Baldwin Spencer suggested 
in his presidential address to the Australasian Asso¬ 
ciation at Melbourne that it might, with the view of 
economising time, energy, and money, be constituted 
as the standing committee of the Australasian Asso¬ 
ciation, with independent powers of initiating re¬ 
search and dealing with. such, funds as were placed 
at. its disposal. The third scientific organisation in t 
existence is the Commonwealth Institute of Science | 
and Industry,, founded by Act of Parliament in 1920. | 
The constitution of this body is not considered satis- ! 
factory by men of science, but it demonstrates official 
recognition of the importance of scientific investiga- I 
tion, and. at present it is the only one of the three 
organisations which can command the funds neces¬ 
sary for. carrying out investigations. Sir Baldwin 
Spencer is of opinion that the constitution of the 
National Research Council of the United States might 
"have been copied with advantage when this body 
came into being. 

However, now that the Australian National Re¬ 
search Council is an accomplished fact, it is- hoped 
that it will serve as a representative Australian unit 
in international scientific organisation, and, in addi¬ 
tion, have an important influence in encouraging 
scientific research in Australia. 

The following is a list of members of the council 
as it is at present constituted :— 

Agriculture: Mr. F. B. Guthrie, Prof. A. J. 
Perkins, Mr. A. E. V. Richardson, and Prof. R. D. 
Watt. 

Anthropology: Prof. R. J. A. Berry, Mr. C. Hedley, 
Rev* John. Matthew; Mr.. S. A. Smith, Sir Baldwin 
Spencer, and Prof. F. Wood-Jones. 

Astronomy: Dr. J. M. Baldwin, Prof. W. E. Cooke, 
Mr. E. F. Dodwell, and the Rev. E. F. Pigot. 

Botany: Mr. R. T. Baker; Mr. R. H. -Cambage, 
Prof. A. J. Ewart, Prof. A. A. Lawson, Mr. A. H. S. 
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Lucas, Mr. J. H. Maiden, and Prof. T. G. B. 
Osborn. 

Chemistry: Prof. C. E. Fawsitt, Mr. J. B. Hender- 
! son, Mr. A. E. Leighton, Prof. Orme Masson, Prof. 

; J. Read, Prof. E. FI. Rennie, Assoc.-Prof. A. C. D. 
Rivett, Mr. H. G. Smith, Prof. B. D. Steele, and 
Prof. N. T. M. Wilsmore. 

J Economics and Statistics: Mr. G. H. Knibbs and 
j Mr. G. Light foot. 

| Engineering: Mr. J. J. C. Bradfield, Prof. R. W. 
j Chapman, Mr. A. J. Gibson, and Mr. A. G. Michell. 

| Geography: Capt. John King Davis, Mr. Loftus 
1 Hills, Prof. W. Howchin, and Sir Douglas Mawson. 

Geology: Mr. E. C. Andrews, Sir Edgeworth 
! David, Mr. B. Dunstan, Mr. A. Gibb Maitland, Prof. 
H. C. Richards, Prof. E. W. Skeats, Dr. F. L. Stil- 
well, and Mr. L. Keith Ward. 

Mathematics: Prof. H. S. Carslaw, Mr. A. 
McAulay, Mr. J. H. Michell, Prof. H. J. Priestley, 
and Mr! E. M. Wellish. 

j Mental Science and Education: Prof. Francis Ander¬ 
son and Prof. William Mitchell. 

; Meteorology: Mr. H. A. Hunt and Prof. T. Griffith 
' Taylor. 

Mining and Metallurgy: Mr. G. D. Delprat, Mr. 
G. C. Klug, Mr. R. Sticht, and Mr. W. E. Wain- 
wright. 

Pathology: Sir Harry B. Allen, Dr. A. W. Camp¬ 
bell, Prof. J. B. Cleland, Dr. S. W. Patterson, Dr. 
W. J. Penfold, and Prof. D. A. Welsh. 

Physics: Prof. K. Grant, Prof. T. H. Laby, Dr. 
E. F. J. Love, Prof. T. R. Ly!e, Prof. T. Parnell, 
Prof. J. A. Pollock, and Assoc.-Prof. Von wilier. 

Physiology: Prof. H. G. Chapman, Dr. E. E. 
Einbley, Prof. W. A. Osborne, and Prof. Brailsford 
Robertson. 

Veterinary Science: Dr. Sydney Dodd, Dr. J, A. 
Gilruth, Prof. J. D. Stewart, and Prof. R. A. 

Woodruff. 

Zoology: Dr. W. E. Agar, Mr. J. J. Fletcher, Mr. 
W. W. Froggatt, Prof. W. A. Haswell, Prof. T. 

Harvey Johnston, Assoc.-Prof. Georgina Sweet, and 
Mr. G. A. Waterhouse. 

The first meeting of the Australian National Re¬ 
search Council was held in Melbourne on August 23- 
25 last, at which the nature of the work it would 
undertake was discussed. 

Sir Edgeworth David, at a reception before the 

business sessions, said that he hoped the first, full 

meeting of the National Research Council would be 
an epoch-making day in the annals of Australian 
science. Never in the whole history of Australia was 
there such a need for co-ordination in scientific effort. 
It would help to defend the country against foreign 
aggression. The public had no idea what we owed 
to science for our final victory in the great war. 

Later, an executive committee, constituted as fol¬ 
lows, was elected: President: Sir Edgeworth David. 
Vice-Presidents: Sir Baldwin Spencer, Prof. Orme 
Masson, Mr. G. H. Knibbs, and Mr. J. H. Maiden. 
Members: Sir Douglas Mawson, Profs. H. J. 
Priestley, E. W. Skeats, B. D. Steele, N. T. M, 
Wilsmore, R. W. Chapman, J. A. Pollock, K. Grant, 
and T. R. Lyle, Messrs. L. Hills, and W. E. Wain- 
wright. Secretary: Mr. Cambage. There was some 
discussion as to the qualifications of associate mem¬ 
bers, and it was decided to admit as associate members 
only those who have carried out meritorious original 
scientific work. 

One. of the; subjects of discussion ; of the . second 
day’s meeting was a motion, om the order paper in 
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the name of Prof. T. H. Laby, that the Australian 
National Research Council should adopt such a con¬ 
stitution as would enable it to perform the following 
functions : (a) The discussion and publication of the 
results of scientific investigation by the publication of 
scientific papers and by co-operating with the State 
scientific societies in such work. ( b) The promotion 
of scientific research generally, and the investigation 
of specific problems, bringing the latter under the 
notice of the Commonwealth and State Governments 
when that course is desirable, (c) The promotion of 
the application of scientific methods in questions of 
government and administration when such methods 
are peculiarly and specially applicable. ( d ) The pro¬ 
motion of the interest and status of scientific workers 
in Australia. The first of these clauses was negatived 
by a large majority, but the publication by the 
Council of abstracts of scientific papers by Australians 
was agreed to. Clauses (b) and (c) were carried, but 
clause (d) was rejected. In the discussion on the last 
clause Prof. Agar said that the Council should con¬ 
fine its attention to furthering the interests of science 
rather than the interests of men of science. The Council 
also rejected a proposal made in connection with the 
foregoing motions that it should form from those of 
its members who represent mathematics, physics, 
astronomy, and engineering, a section for the encour¬ 
agement, discussion, and publication of research in 
the mathematical and physical sciences. 

A letter from Sir Arthur Schuster, inviting the 


Council to submit business for consideration at the 
Brussels meeting of the Internationa^ Research 
Council was considered. In this connection it was 
agreed to represent to the Commonwealth Govern¬ 
ment the need for funds to enable Australia to join 
certain of the International Unions. Mr. E. C. 
Andrews was appointed a delegate to the Pan-Pacific 
Scientific Congress to be held in 1923. 

Among other business transacted, Sir Edgeworth 
David directed attention to the desirability of form¬ 
ing a Commonwealth Geological Survey, in addition 
to the State surveys, and further action is to be taken. 
A committee was also appointed to report on the 
possibility of making a gravity survey of Australia. 

A special committee then reported on the proposed 
establishment of a solar radiation station at Sydney; 
the necessary funds had been raised successfully by 
public subscription, and it was considered that the 
project was a matter of considerable scientific im¬ 
portance. 

The National Council formally took over from the 
Australasian Association for the Advancement of 
Science work of an international character relating to 
geophysics and physical and chemical constants. 

The Australian National Research Council, so far 
as its constitution and objects are determined, is to 
be exclusive in character, and it will be concerned 
with the organisation of scientific work in Australia, 
and with co-operation in international research, but 
it will not discuss or publish scientific papers. 


Scottish 

By Prof. W. C. 

CPHE Thirty-ninth Annual Report of the Fishery 
A Board for Scotland, 1920 (H.M. Stationery 
Office, ^ 3s.), as usual, contains much impor¬ 
tant _ information connected with the Scottish 
fisheries. In the introduction the Board refers to the 
present depressed condition of the industry, which is 
due, not to dearth of fishes of all kinds, but to indus¬ 
trial and transport troubles and the general unrest, as 
well as the partial dislocation of foreign trade in cured 
fishes. It bewails the increasing incursions of foreign 
trawlers in the Moray Firth, unmindful that the 
closure of the area beyond the three-mile limit was, 
as Lord Bryce and others long ago pointed out, the 
fans et origo of the trouble. The figures of the cap¬ 
tures for 1920 show that with 1366 fewer boats than 
in the record year 1912 the quantity landed was 
2,261,167 cwt * less. The supposition concerning the 
“accumulation ’ 9 of fishes during war-time is 
conjectural. 

The present remarks, however, mainly deal with the 
Board’s scientific fisheries work, which, so far as 
its experienced staff is concerned, maintains its high 
standard. The Board apparently believes in the 
International Council for the Exploration of the Sea, 
vet it does not explain how this international camara¬ 
derie has failed to- put an end to the raids of foreign 
trawlers in the Moray Firth. Indeed, it may well 
be doubted if, after twenty-one years’ experience of 
the International Council, any practical result of im¬ 
portance to the British fisheries has resulted from the 
large expenditure, or evolved any solid basis for the 
revival of the scheme, The details of the Board’s 
expenditure on this head should at once be published. 
Further, it is remarkable that the chairmanship of 
this Council has hitherto been only in British or 
German hands (often unscientific). The most experi¬ 
enced fisheries research workers firmly believe that, 
with a|l deference to the international exchange of 
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views, real progress lies in the work of each country’s 
scientific staff in its own ships and marine labora¬ 
tories. That the Board Is open to criticism is 
apparent from the fact that whilst other nations, 
notably the Danes, have worked up the life-histories 
of the food and other fishes collected in their ships in 
a praiseworthy manner, the large collection of eggs, 
larval, post-larval, and young fishes procured by the 
Board’s steamer, with perhaps a few trifling excep¬ 
tions, is unknown. Instead of leading the way m 
such work, the Board appears to pin its faith in this 
department to endless, but expensive, statistics of cap¬ 
tures here and there. It clings to the notion that by 
a size-limit or by the closure of areas of the North 
Sea (which it formerly abjured) plaice will be bene¬ 
fited—forgetful of the persistence of this fish, not¬ 
withstanding the pessimism of nigh a thousand years. 
The recent work of Dr. Petersen, of Copenhagen, on 
intensive plaice-fishing will afford the Board some 
Information on this head. The Board’s intention to 
ascertain the present condition of the fishing-grounds 
(an advice given many years ago) is to be commended, 
as also is the development of oyster fisheries, though 
the decline of the oyster fisheries of the Forth is as 
yet unremedied. A profitable field for the energies of 
the Board would also be the encouragement of the 
canning of the sprats from the Forth, Tay, and other 
places. 

The Board finally alludes to the reorganisation of 
its scientific staff, and it is to be hoped that, warned 
by the experiences in the Fishery Departments of 
England and Canada, untried, or even non-scientific, 
men will not be placed over the heads of trained 
scientific workers of perhaps a quarter of a century’s 
experience. Whilst these public Departments have in 
many respects a free hand, science and the public 
also have rights, interference with which will soon 
lower the status of those who enter on such work. 
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University and Educational Intelligence. 

Cambridge. —The vote on the admission of women 
to the University will be taken on Thursday, Octo¬ 
ber 20. The point at issue this time is as follows:— 
Grace 1 ., which is accepted by the women’s colleges as 
a solution and is supported by them, admits women 
to membership of the University with full privileges 
except for jx vote on the Senate, the governing body 
of the University. On the other hand, it grants to 
the women the right to elect two assessors to sit on 
the Council of the Senate without votes—a measure 
that may be of more immediate assistance to them 
than the vote which the University refused to them 
last December. Women become eligible for Univer¬ 
sity offices, studentships, and prizes. On the other 
hand, their numbers are limited. An opportunity for 
independent development of men’s and women’s 
education is offered which may prove very valuable 
in the future, and their discipline is also differentiated 
from the men’s. One very important condition at¬ 
tached to Grace I. is that men’s and women’s col¬ 
leges shall be, and shall remain, distinct. 

The alternative, Grace II., offers only titular degrees 
—a solution which might have been satisfactory in 
1897, hut i s not acceptable at the present day. 
The carrying of Grace L, which embodies the con¬ 
clusions of a body formed from all parties except 
the extremists on either side, offers the only hope of 
an agreed solution of this long-standing controversy 
from within the University proper. 

Col. Sir Gerald Lennox-Conyngham, Mr. D. C. 
Henry, and Mr. C. D. Ellis have been elected fellows 
of Trinity College. The first-named has also been 
elected prselector of geodesy at Trinity College, and 
to him will be entrusted the task of building up a 
school of geodesy in Cambridge. Once again in 
starting a new scientific school Trinity College has 
wisely and generously made the University its debtor., 
Previous instances of a similar kind are the late Sir 
Michael Foster and Prof. F, G. Hopkins. 

Leeds. —Sir Edward Allen Brotherton, Bart., has 
given 2o,oooL to the University for the development 
of bacteriological study and research, more particu¬ 
larly in the interests of public health. This is the 
largest individual gift yet received by the University 
of Leeds. 

London*-— Some interesting public lectures are an¬ 
nounced to be delivered at King’s College, London, 
during the coming term. The department of history 
and geography has arranged for a course of lectures 
on the British Empire, which includes the following : 
—“Geological and Geographical Physical Basis,” by 
Prof. W. T. Gordon, on October 26; “Fauna,” by 
Prof. A. Dendy, on November 2; “Flora,” by Prof. 
R. R. Gates, on November 9; and “Anthropology,” 
by Prof. G. Elliot Smith, on November 16. In each 
case the leclure-hour is at 5.15 p.m. 


Dr. Frances M. G. Micklethwait has resigned the 
post of principal of the Horticultural College, Swanley, 
to which she was appointed in January last 
year. 

An election to Beit memorial fellowships for 
medical research will take place on or befor# January 
x next. Applications must be received before Octo¬ 
ber 31. Forms of application and all information may 
be obtained by letter only addressed to the Honorary 
Secretary, Beit Memorial Fellowships for Medical 
Research, 35 Clarges Street, Piccadilly/.W-.i. 
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A Teachers Conference under the auspices of the 
League of Nations Union will be held on Saturday, 
October 22, in the Hall of Reading University College. 
The opening address on education and international 
co-operation will be given by Prof. 'Gilbert Murray at 
11 a.m. Communications should be sent to Mr. J. 
Eppstein, secretary of the conference, 40, Redlands 
Road, Reading. 

At the next dinner of the Groupe Inter-U niversitaire 
Franco-Britannique, to be held on Tuesday, Novem¬ 
ber, 1, at the Connaught Rooms, Great Queen Street, 
Kings way, W.C.2, the chair will be taken by M. 
Raymond Poincard, past-President of the French 
Republic and former Rector of the University of 
Glasgow, who will speak on “The Utility of Inter- 
Allied Intellectual Relationship.” Applications for 
tickets should be made as early as possible, and in any 
case not later than Thursday, October 20, to Mr. H. 
Sloog (hon. secretary), 51 Anson Road, N.W.2. The 
association was formed in June, 1918, for the purpose 
of promoting friendly intercourse between British and 
French university men and persons prominent in the 
worlds of art, literature, science, commerce, and 
industry in either country. The membership has since 
been extended to university men of all Allied and 
associated nations. 

The Meteorological Magazine for September gives 
a provisional programme of lectures and classes for 
the 1921-22 session in the School of Meteorology, 
Imperial College of Science and Technology. Sir 
Napier Shaw gives a course of four lectures on 
“Fog” on Mondays of the first term at 3.30 p.m., 
which commenced on October 10, followed by a course 
of three, lectures on “The Winds above Clouds ” on 
Mondays of the first term at 3.30 p.m., beginning 
November 7. He will also deliver a course of ten 
lectures on “The Structure of the Atmosphere and 
the Meteorology of the Globe ” on Fridays of the 
second term at 3 p.m., beginning January 20, 1922. 
Dr. C. Chree gives a course of four lectures on 
“Terrestrial Magnetism ” on Mondays of the first 
term at 3.30 p.m., beginning November 28; while 
Capt. D. Brunt gives a general course on “ Physical 
and Dynamical Meteorology ” on Thursdays of the 
first and second terms at 2.30 p.m., beginning 
October 13, 1921. Particulars of these courses may 
be obtained from the Meteorological Office, South 
Kensington. 

The Royal Technical College, Glasgow, has recently 
issued a calendar for the session 1921-22 giving details 
of the various courses of instruction available at the 
college. .Full-time courses have been arranged which 
lead to the diploma and associateshio of th*> 
in civil, mechanical, electrical, and mining engineer¬ 
ing, chemistry, and metallurgy. For the diploma a 
three-year course must be taken, while for the asso- 
ciateship a fourth year’s study is necessary, and in 
the case of chemistry or metallurgy a thesis on some 
subject of experimental research must be submitted. 
The diploma courses are in most cases suitable for 
students taking the B.Sc. examinations of Glasgow 
University. Evening courses in the various subjects 
will also be available for students who have completed 
a two years’ continuation course and to others who 
can show evidence of equivalent status. Courses in 
engineering for apprentices have been arranged as 
part of a scheme of co-operation with some seventy 
engineering firms in and round Glasgow, whereby 
selected apprentices attend winter courses at the col¬ 
lege and the intervening summers in works. Many 
of these firms recognise the time spent at the college 
as part of the period of apprenticeship. 
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Calendar of Scientific Pioneers. 


October 13 , lb66. William Hopkins died—The Cam¬ 
bridge tutor of Tait, Maxwell, Kelvin, and Stokes, 
Hopkins, in 1850, received the Wollaston medal for 
his researches on the application of mathematics to 
physics and geology, and the following year was elected 
president of the Geological Society. 

October 14 , 1831 . Jean Louis Pons died.—While 
connected with the observatories at Marseilles, Lucca, 
and Florence, Pons discovered thirty-seven comets. 

October 15 , 1907 . Maurice Loewy died.—Born in 
Vienna, of Jewish parentage, and trained under 
Littrow, Loewy was invited to Paris by Leyerrier in 
i860. In 189b he succeeded Tisserand as director of 
the Paris Observatory. He completed the greaL Paris 
catalogue of stars, and energetically supported the 
International Photographic Chart. The first equa¬ 
torial coude was erected by him in 1882. 

October 16 , 1793 . John Hunter died. —-A great 
comparative anatomist and the founder of the famous 
Hunterian collection, Hunter for many years was one 
of the surgeons of St. George’s Hospital, London. 
Interred in St. Martin’s-in-the-Fields, his remains, 
through the efforts of Frank Buckland, were trans¬ 
ferred in 1859 to Westminster Abbey. 

October 16 , 1876 . Wolfgang Sartorius, Baron von 
Waltershausen, died.—After carrying out magnetic 
work in various parts of Europe, von Waltershausen 
made a study of Mount Etna, and in 1858-61 pub¬ 
lished his Atlas des Atna.” For about thirty years he 
held the chair of mineralogy at Gottingen. 

October 17 , 1757 . Rene Antoine Ferchault de 
Reaumur died.—For nearly fifty years a prominent 
member of the Paris Academy of Sciences, Rdaumur 
has been called the Pliny of the eighteenth century. 
His investigations on the cementation of steel were of 
great practical importance. As a naturalist he is 
best known for his “ M^moires pour servir k 1’His- 
toire des Insectes,” 1737-48. 

October 17, 1887. Gustav Robert Kirchhoff died.— 

While professor of physics at Heidelberg, Kirchhoff, in 
i 8 59> by a comparison of the solar spectrum with 
the spectra of various elements, created spectrum 
analysis. Assisted by Bunsen in 1861; he discovered 
cassium and rubidium * his map of the solar spectrum 
was published by the Berlin Academy shortly after¬ 
wards. 


October 18, 1871. Charles Babbage died. —Some¬ 
time Lucasian professor of mathematics at Cam¬ 
bridge, Babbage was a founder of the British Asso¬ 
ciation, and of the Astronomical and Statistical 
Societies. With Herschel, Peacock, and Woodhouse 
he was one of the reformers of mathematical studies at 
Cambridge. For more than thirty years he spent 
pauch time and money on elaborate calculating 
machines, which, never completed, are now in the 
Science Museum at South Kensington. 

October 19, 1875. Sir Charles Wheatstone died.— 

nirt? 10 ?^ er wo f ker on the transmission of electricity, 
Wheatstone, m 1834,- became professor of experi- 
mental physics at King’s College, London, and after- 

oart dS in W1 fhl H° th ? rgi11 C0 °* e played an important 
part in the development of the electric telegraph. 

tie also did valuable work in acoustics. 

October 19, 1906. Friedrich Konrad Beilstein died. 
—German by birth but Russian By nationality, Beil- 
stem was widely known for his researches on the 
. on , petroleum, and for his 
Handbuch der Orgamscheh Chemie,” a work of re- 
ference held in high esteem. 'ECS 
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Societies and Academies. 

Paris. 

Academy of Sciences, September 26.—M. Leon Guig- 
nard in the chair.—A. de Gramont and G. A, Hem- 
salech : The role of electrical actions in the emission 
and appearance of certain types of lines of the mag¬ 
nesium spectrum. A detailed account of the varia¬ 
tions in the lines produced by changing the conditions 
under which the arc or spark is maintained. The arc 
was struck between magnesium electrodes under 
water, glycerol, and petroleum, and the sparks were 
passed in atmospheres of hydrogen, oxygen, coal gas, 
and nitrogen. During the first phase of the arc struck 
in a liquid drop, modifications of the lines are caused 
by the intense electric fields.— L. Casteels : A type of 
doubly continuous quadratic generation of a plane 
cubic given by nine simple points.—T. Varapoulos ; 
Some properties of increasing functions.—J. Chazy ; 
The Poisson stability in the problem of three bodies.— 
J. Guillaume : Observations of the sun made at the 
Lyons Observatory during the first quarter of 1921. 
Observations were taken on seventy-seven .days in the 
quarter, and the principal facts are resumed in three 
tables, showing the number of . spots, the distribution 
of the spots in latitude, and the distribution of the 
faculas in latitude.—K. Ogura: The static field of 
gravitation.—E. Hulthen ; The combinations in band 
spectra.—M. and L. de Broglie: The corpuscular 
spectra of the elements. A statement of experimental 
results on the corpuscular excitation of the heavy 
metals (uranium, thorium, lead), by the X-rays, and 
bearing on the L, M, and N levels of electrons.—E. 
Passemard : The alluvial terraces of Scbou above Fez. 
There is clear evidence of the existence in the Sebou 
valley of three terraces, 30 metres, 16 metres, and 
7 metres. The higher terraces have certainly existed, 
but are now represented by ddbris. —A. Lumi&re and 
IL Couturier: Sodium oleale in the phenomena of 
shock. When a 1 per cent, solution of sodium oleate 
is injected into the jugular vein of sensitised guinea- 
pigs, it is known that these animals can stand, with¬ 
out inconvenience, an injection of the antigen which 
is mortal to a sensitised animal not treated with the 
oleate solution, and this protective action has been 
attributed to the property possessed by sodium oleate 
of diminishing the surface tension of liquids to which 
it is added. The authors do not accept this explana¬ 
tion, and show that solutions of sodium oleate alone 
can produce the symptoms of anaphylactic shock. 
These symptoms can be suppressed by solutions of 
sodium hyposulphite. 

Brussels. 

Royal Academy of Belgium, June 4.—M, G. Cesaro 
in the chair.—A. Demoulin ; The minimum surface ot 
Enneper.—CL Servais ; A group of three biological 
Caylean tetrahedra.—M. Stuyvaert: The theorems of 
Fermat and Euler.—H. Kufferath : The stereogram- 
matic interpretation ot the sporulation curve of yeasts, 
described by Hansen. Its application to physiological 
and biological phenomena. The author has repeated 
and extended the observations of Hansen * on the 
sporulation of yeasts. The medium used differed 
from that of Hansen, and the rate of growth was 
much slower, but the results fully confirm those ot 
Hansen, as regards the average time of the first 
proof of* the existence of spores at varying tempera¬ 
tures.—P. T. de Chardin and C, Fraipont; The pre¬ 
sente in the lower tertiary of Belgium of a member 
of the Hyopsodus group.—J. Errera: Contribution to 
the knowledge of the cuprous compounds. Experi¬ 
mental evidence is given of the existence of cuprous 
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nitrate. The products obtained by the electrofysis of 
alkaline bicarbonates with a copper anode, and by 
the electrolysis of solutions of carbon dioxide with 
copper anode under pressure have been examined.— 
jVL Philippson : The laws of the electrical resistance of 
living tissues. Cellular membranes behave as capaci¬ 
ties towards alternating currents. Formulae are given 
for the electric conductivity of living tissues, and one 
of the constants in these formulae characterises the 
physico-chemical state of the protoplasm. 

Sydney. 

Linnean Society of New South Wales, August 31.—Mr. 
G. A. Waterhouse, president, in the chair.—H. J. 
Carter : Australian Coleoptera : notes and new species. 
The paper includes descriptions of Queensland 
material lately acquired by the Queensland Museum, 
of specimens from Northern Territory, and of two 
new species from the Barrington or Mount Royal 
Range, ^ N.S.W. Thirty-six species belonging to 
twenty-six genera in the families Lucanidae, Bupres- 
tidae, Tenebrionidae, and Cistelidae are described as 
new.—G. H. Hardy ; A preliminary revision of some 
genera belonging to the Diptera Brachycera of Aus¬ 
tralia. In^ this revision certain characters considered 
to be of primary importance are used in defining some 
of the genera. In the Asilidse the antennal char¬ 
acters are used for distinguishing the genera belong¬ 
ing to the sub-family Dasvpogoninae. Two robber- 
flies belonging to the genus Blepharotes are described 
as new. The genus Clesthentia, White, is trans¬ 
ferred frorff the Leptidae to the Therevidse, and taxo¬ 
nomic improvements for the latter family are sug¬ 
gested. Attention is directed to the need for revision 
of the type specimens of the Australian species of 
Apiocera, the only genus of the Apioceridae repre¬ 
sented in Australia.—J. M. Petrie : The active prin¬ 
ciple of Erythrophloeum Laboucherii. Examination 
of a small amount of air-dried leaves and a few 
beans of Erythrophloeum Laboucherii proved that 
cyanogenetic glucosides and saponins w r ere absent, 
but that a small percentage of a poisonous alkaloid 
was present. 2*8 kg. of leaves yielded 56 mg. of 
an amorphous alkaloid, while 290 g. of the beans 
yielded 87 mg. of the same alkaloid. Both 'the 
chemical and physiological properties of this alkaloid 
prove it to be identical with the erythrophleine of the 
African plant, E. guineense . The general action of the 
digitalis group was observed in experiments carried 
out with the alkaloid of E. Laboucherii on frogs and 
dogs. 


Books Received. 

An Experiment in the Eradication of Plague In¬ 
fection, carried out in the Poona and Adjacent Dis¬ 
tricts. By Major J. C. G. Kunhardt and Asst.-Surg. 
G. D. Chitre. First Report: for the Period 1914- 
1916. Pp. 409-4454-charts. Second Report: for the 
Period 1916-1918. Pp. 446-489 4 -tables. (From The 
Indian Journal of Medical Research , vol. 8, No. 3.) 
(Calcutta: Thacker, Spink and Co.) 

Memoirs of the Geological Survey : Special Reports 
on the Mineral Resources of Great Britain. Vol. 22 : 
The Lead and Zinc Ores of the Lake District. By 
T. Eastwood. Pp. iv4-56. (Southampton : Ordnance 
Survey Office; London: E. Stanford, Ltd.) 2s. net. 

Department of Scientific and Industrial Research : 
Fuel Research Board. Technical Paper No. 4: The 
Carbonisation of Peaf in Vertical Gas Retorts. p P . 
16. (London : H*M. Stationery Office.) 6 < 2 , net. 
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Junk’s Natur-Fiihrer. Siid-Bayern. Von R. H. 
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London University Site. 

HE public must be getting puzzled and be¬ 
wildered over the question of the site for 
the University of London. Until recently it be¬ 
lieved that the site at Bloomsbury had been defin¬ 
itely decided upon, and it expected that active 
preparations would shortly be made for the erec¬ 
tion of buildings. There were good reasons for 
the belief and for the expectation. A public an¬ 
nouncement was made that the Government’s 
offer had been accepted, and that the purchase of 
the site had been completed. A few months later 
a temporary but very substantial building, pro¬ 
vided by an anonymous donor at a cost of 
20,oooL, for the University Institute of Historical 
Research, was actually erected on the Bloomsbury 
site and formally opened by the President of the 
Board of Education. This certainly looked as if 
the innumerable discussions and delays had at 
last resulted in something like definite action. 

Before the summer vacation, however, the 
whole question was re-opened by the London 
County Council, which invited the Board of 
Education and the university to “explore the 
possibilities ” of a site on the Holland Park estate 
before taking further action on the Bloomsbury 
site. The Council’s resolution refers to the Hol¬ 
land Park site as “easily accessible from all parts 
of London, costing much less money, very much 
larger in area, and so affording room for ex¬ 
pansion. ” 

Any opinion expressed by the London County 
Council as the authority charged by Parliament 
with the promotion of higher education in London 
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is entitled to be received with respectful con¬ 
sideration. It is difficult, however, to see what 
action the senate of the university can take. 
Before accepting the Government’s offer of the 
Bloomsbury site the senate consulted the Council 
and was assured that in. the event of the site 
being accepted the Council would consider making 
a building grant up to a third of a million pounds. 
Fortified with this expression of approval, the 
senate accepted the offer, and the sale was com¬ 
pleted. It is impossible to withhold sympathy 
from a university which, having had one very 
valuable site presented to it, and having already 
partly acquired possession of it, is invited to 
“explore the possibilities ” of another site which 
no one has offered to give. Beati possidenies : a 
non-academic body would have a ready answer, 
but it will probably be found that the senate of 
a university is not utterly lacking in worldly 
wisdom. 

The fact that the Bloomsbury site has been 
accepted and is partially occupied is not of 
itself decisive. If a blunder has been made, it 
should be rectified. It is quite conceivable that 
there are better sites than that at Bloomsbury, 
but it is quite certain that Holland Park is not 
such an one, however diligently its possibilities 
are explored. The extent to which it is “easily 
accessible from all parts of London ” may be seen 
by a moment’s reference to a map. That it costs 
“ much less money ” is quite probable: it would 
probably cost even less if it were somewhat nearer 
than it is to Hammersmith and Shepherd’s Bush. 
If this is the only serious alternative to the 
Bloomsbury site, there can be no doubt as to die 
result of exploring its possibilities, and time spent 
in doing so would be time wasted. 

Too much time has, in our view, been wasted 
already. The need for a dignified home for the 
university is urgent and clamant. 

It will not be met by suggestions to explore the 
possibilities* of pleasant, parks which happen to 
be without a building. The site must be central; 
it must be within easy reach of the great colleges 
and medical schools where the great bulk of the 
teaching is carried on; and it must be accessible to 
the hundreds of teachers and others who partici¬ 
pate in the work of the university and the thou¬ 
sands of students who go up for its examinations. 
Up to the present the Bloomsbury site is the one 
that best complies with these requirements, and 
if it were not already “signed, sealed, and de¬ 
livered,” there are sufficient reasons why it 
should be. 
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Travel in North-west China. 

Travels of a Consular Officer in North-west China. 

By Eric Teichman. Pp. xiv + 219 + 58 plates. 

(Cambridge : At the University Press, 1921.) 

255. net. 

HENSI and Kansu, in the remote north¬ 
western comer of China, are comparatively 
little known, for neither province has any rail¬ 
way or any town open to European trade. They 
are so far within Asia that they suffer from an 
arid climate and include large areas of typical 
loess land while they are traversed by the Ch’inling 
Mountains, the main mountain axis of Central 
China, which rise from the lower Hoang Ho to 
the Mongolian plateau. They range, therefore, 
from fertile lowlands to a high tableland, where 
the only extensive trade is in wool, with some 
alluvial gold-mining in deposits which the 
author’s statements represent as comparatively 
rich. 

Mr. Eric Teichman, of the British Consular 
Service, who is well known from his explorations 
in South-western China, made a tour of 4000 miles 
through the two provinces in 1917 in connection 
with the Opium Treaty. The conditions of travel 
were unusually favourable, as he had the privileges 
of a Chinese official, and he has used his oppor¬ 
tunity to prepare two useful maps based on com¬ 
pass surveys, and to collect much valuable informa¬ 
tion as to the state of North-western China during 
a critical period. The author’s remark, at the 
conclusion of the narrative of his journeys, that 
“the reader ... is probably as tired of reading 
about them as the writer is of recording their 
description,” indicates that the book is not light 
in style; but to those interested in China it con¬ 
tains much instructive information, and the 
chapters on the missionaries and on projected 
railways will interest a wider public. 

The author’s routes crossed both provinces in 
various directions, and extended to Chengtu, the 
capital of Szechuan, to the south-west. He re¬ 
turned by raft down the Hoang Ho*. The most 
important contributions to science are in refer¬ 
ence to loess and oil. The author’s conclusions 
as to the formation of loess are unorthodox. He 
had excellent opportunities for studying it, and 
he rejects the theory of its formation by wind- 
borne dust. u The longer we travelled in the loess 
country,” he says, “the more difficult it seemed 
to credit this theory.” He attributes it to floods, 
ahd considers that its composition and distribu¬ 
tion are in favour of an aqueous origin. The 
absence of fresh-water shells he dismisses as of 
no significance, since they are equally absent from 
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loess which has certainly been re-deposited in 
water. 

The author gives a brief but interesting account 
of the effort of the American Standard Oil Co.,, 
in accordance with a wide-reaching concession 
granted them in 1914, to develop an oil-field 
around Yenchang in northern Shensi. Two wells 
had been sunk there by Japanese, and they are 
still flowing and producing a considerable supply,, 
which is used among other purposes as Hares on 
the city walls in order to scare off brigands. The 
Standard Oil Co., after a promising preliminary 
report by its experts, made numerous bores, but 
found no further oil, and abandoned the con¬ 
cession in 1916. 

Mr. Teichman\s observations are most authori¬ 
tative on the political condition of the country, 
on the projected railways, for which concessions 
have been granted to Belgian, Franeo-Belgian,, 
and American syndicates, and on the opium in¬ 
dustry. He traversed the country when the re¬ 
crudescence of opium-growing after the revolu¬ 
tion of 1911 had been suppressed; but the preface 
reports that since his journey, in spite of the 
efforts of the Government, the cultivation of the 
poppy has again become widespread in Western 
China. 

North-western China has a large Moslem popu¬ 
lation, due to two immigrations, the later of 
which occurred five or six centuries ago. The 
descendants of that movement are racially dis¬ 
tinct, but those of the earlier colony are now 
physically Chinese. The author speaks highly 
of the influence of Islam, and regards the Moslem 
as superior to the adjacent Chinese. Though they 
are a minority of the population, they are so 
strong and so wisely led that they are allowed 
practically to govern themselves. Islam has in¬ 
spired a native self-supporting sect, and the 
author holds it up as an example in that respect 
to the Christian missions. He expresses high 
praise for the secular and educational work of the 
Protestant missions, but of their religious work 
and sectarian jealousies, and of the political 
organisation of the Catholic missions, he is 
severely critical. 

China is at present the prey to internal discord 
and civil war, and the author speaks of large 
areas being abandoned to sand and brigands. 
Shensi was devastated by the secret society of 
“White Wolves” in 1914, and has been the 
battleground between the northern and southern 
armies; but the author’s numerous references to 
former civil wars and rebellions, and to the exten¬ 
sion of trade and production, despite the present 
political feuds, justify the faith that the resoufltSpil'* 
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of China, and the magnificent industry and in¬ 
telligence of the Chinese, will enable the country 
once again to overcome difficulties that would be 
fatal to any State with a less stable economic 
foundation. 

The book is illustrated by a series of excellent 
photographs. ^ j. W. G. 


Natural History of Pheasants. 

A Monograph of the Pheasants. By William 
Beebe. (In four volumes.) Yol. 2. Pp. xv + 
269 + plates. (London : H. F. and G. Witherby, 
1921.) 12Z. 10s . 

HE first volume of this sumptuous and im¬ 
portant work was noticed in Nature for 
December 19, 1918, p. 302, and the long interval 
between its appearance and the issuing of the 
second instalment has been, the publishers point 
out, unavoidable, owing to various circumstances 
associated with the war. 

The present volume treats of twenty-two 
species and of the hybrid forms of some of them : 
of the Kaleeges (genus Gennaeus), of which there 
are ten species; the crestless firebacks (genus 
Acomus), two species; the crested firebacks (genus 
Lophura)* four species; the white-tailed wattled 
pheasant (genus Lobiophasis), one species; and 
the junglefowls (genus Gallus), five species. All 
these genera are peculiar to the fauna of the 
Oriental regions. The life-histories and habits of 
a number of these birds were previously little or 
altogether unknown, owing to the difficulty of 
penetrating the dense jungles and forests which 
form their native haunts. 

For many reasons the author considers the 
Kaleeges the most interesting members of the 
pheasant family, especially so on account of 
the very puzzling nature of the many forms, of 
which no fewer than thirty-five have been described 
either as species or as subspecies. Mr. Beebe has 
carefully studied these forms, with the result that 
he recognises only nine , as full species, and the 
remaining twenty-six as natural hybrids. In 
Burma, where the range of three species 
(Gennaeus lineatus, G. horsfieldi, and G. nycthe - 
merus) is conterminous, an astounding amount of 
hybridisation takes place. His researches have also 
added much to the knowledge of the home-life of 
several of the species. In like manner ornithology 
is indebted to him for his contributions to the 
histories of the crestless firebacks which inhabit 
the low-lying jungles of the Malay Peninsula and 
Sumatra, these in some cases being "revealed only 
after great difficulties had been encountered. The 
same may be said of certain species of the crested 
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firebacks, especially the Malayan species ( Lophura 
rufa ), a glimpse of the beauty of which, he tells us, 
was worth the longest stalk and the most weari¬ 
some wait. He was also successful in meeting with 
the gorgeous white-tailed wattled pheasant amid 
the upland jungles and low forests of Central 
Borneo. Regarding this species, Mr. Beebe re¬ 
joices that it has only one synonymic name, re¬ 
marking that it is “a most welcome simplicity 
in nomenclature after such unfortunate taxonomic 
tangles as surround the specific identity of the 
species of Lophura.” In this connection it may 
be noted that he has not made use of a single 
trinomial name in his great work. 

The volume concludes with an account of the 
species of junglefowl, the typical form of which, 
Gallus gallus, the red junglefowd, is the parent 
stock of all the domestic breeds of poultry, and 
hence “to the human race . . . the most important 
bird on earth.” This species is a native of India, 
Burma, Siam, Gambodia, the Malay States, and 
Sumatra, and is found in the wildest regions, as 
well as in close proximity to the wildest native 
villages. Through human agency it is now to be 
found in a more or less feral state in islands so 
far removed from its native haunts as Tahiti, but 
remains attributed to a species of Gallus have 
been discovered in deposits of Pleistocene age in 
New Zealand, while others of Pliocene age have 
been obtained in France and in Greece. If the 
identification of these fossil relics—not alluded to 
by Mr. Beebe-—is to be relied upon, it is evident 
that junglefowls had a much wider range in pre¬ 
historic times. The Ceylon species (G. lafayetii) 
and the grey junglefowl (G. sonnerati) do not call 
for special mention. Perhaps the latter bird is 
best known on account of the fact that the ter¬ 
minal portion of its neck hackles are an almost 
indispensable adjunct to the modern salmon fly. 
With the fine and hitherto little-known Javan 
species it is otherwise, for there are some im¬ 
portant facts associated with Its geographical dis¬ 
tribution, since it is the only species of the 
pheasant family treated @of by the author the home 
of which is entirely confined to islands south of the 
equator. Moreover, it may be remarked, it is 
the only form the range of which extends into 
the Austro-Malay region, for it is a native of the 
islands of Lombok, Sumbawa, Flores, and Alor. 

There have been many monographs devoted to 
various groups of birds, including the pheasants, 
not a few of which rank among the most beau¬ 
tiful works devoted to any branch of zoological 
science, but it is not too much to aver that the 
book under notice is incomparably the best. It 
may have been approached in the beauty of its 
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bird-portraiture, but its unrivalled merits are due 
to the original descriptions of the birds in their 
native surroundings, written by one who is in- 
tenselv imbued with an all-round love of Nature, 
and endowed with a graceful pen—a combination 
which has imparted a fascination to the graphic 
descriptions of experiences in many cases unique. 

A number of the haunts were reached only after 
extraordinary difficulties had been overcome by 
the author's indomitable perseverance, and in the 
company of savages, some of whom "were only 
“nominally safe.” Thus were the facts respect¬ 
ing the home-life of certain little-known or wholly 
unknown species obtained, and the photographs of 
their abodes, which have been beautifully repro¬ 
duced in photogravure, secured. The coloured 
plates, twenty-four in number, are excellent, espe¬ 
cially those by Mr. G. E. Lodge and Mr. Gron- 
vold, while a series of maps illustrating the dis¬ 
tribution of the various species adds to the worth 
of a valuable and noteworthy contribution to orni¬ 
thological literature. W. E. C. 

Biitschli’s Lectures on Comparative 
Anatomy. 

Vorlesungen iiber vergleichende Anatomic. By 
Prof. Otto BiitschlL 3’ Lieferung: Sirines - 
organe und Leuchtorgane. Pp. iii + 643-931 + 
xiv. (Berlin: Julius Springer, 1921.) 48 marks. 
HE first two parts of this text-book have 
already been reviewed in Nature (in 1911, 
July 27, p. 104; and 1913, August 7, p. 577), and 
the distinctive merits of the work have been indi¬ 
cated. In the third part the excellence of the 
semi-diagrammatic illustrations and the lucidity 
of the exposition are fully maintained, although 
the author died in 1917, leaving; the work un¬ 
finished. The difficult task of completing the 
work for this volume and seeing it through the 
press has been achieved with conspicuous success 
by Drs. Blochmann and Clara Hamburger. 

The work deals with the sense-organs and the 
light-emitting . mechanisms of both invertebrate 
and vertebrate animals, and, as in the preceding 
volumes, eaqh structure is considered from a 
broad, comparative point of view, and illustrated 
with a wealth of diagrams. The reader can thus 
acquire easily a clear conception of the varied 
forms assumed throughout the animal kingdom 
by the series of sensory organs in the skin, the 
peripheral instruments of smell and taste, and the 
organs of equilibration, hearing, vision, and light- 
production. This method of treatment is of special 
interest and importance to the vertebrate morpho¬ 
logist. The latter experiences an increasing diffi- 
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culty in discovering what is known about inverte¬ 
brate anatomy, some of which often becomes of 
crucial importance in his researches. These con¬ 
siderations apply with special force to the sense- 
organs, and especially to those of vision, the 
understanding of the structure of which in inverte¬ 
brate animals is essential for the adequate appre¬ 
ciation of the nature of the nervous arrangements 
in the eyes of vertebrates. The vast significance 
of the evolution of the sense-organs and their 
nervous connections with the evolution'of verte¬ 
brate animals gives an additional interest to the 
text, supplemented as it is by the fascinating 
series of diagrams, which have been admirably 
chosen and clearly reproduced. 

it is unfortunate that the authors, who must 
have sifted a vast array of writings in collecting 
the material for this volume, have omitted all 
bibliographical references, the inclusion of which 
would have trebled the value of the work. This 
is particularly to be regretted in the case of the 
light-emitting" organs, for it is difficult for those 
who become interested in the elusive physico¬ 
chemical problems of these remarkable structures 
to get on to the track of the biological literature 
relating to them. G. Elliot Smith. 

Earth-structure. 

Der Ban der Erde. By Prof. Leopold Kober. 
Pp. iv + 324 + 2 plates. (Berlin: Gebruder 
Borntraeger, 1921.) 80 marks. 

HIS handsomely printed work, with a 
frontispiece, a folded map of general earth- 
structure, and line-illustrations in the text, is, in 
spite of its nominal price, a welcome sign of 
scientific recovery. The absence of an index is 
surely an accident which its well-known publishers 
will redress. Perhaps the most striking feature, 
and one that will encourage general use, is its 
crisp lucidity of style. We have selected at 
random ten consecutive sentences. They contain a 
total of 133 words, and one consists of six words 
only. This shows the German-Austrian language 
at its best, and we should like to attend Prof. 
Kober’s lectures. His main thesis is that the 
building of folded mountain-chains is a process of 
“ revolution ” following on one of “ evolution,” in 
which geosynclinals have been fprmed. A. geosyn¬ 
clinal represents what we sometimes regard as an 
epoch of quiescence. Its sinking base ultimately 
becomes nipped between two rigid masses of the 
lower crust, and the sedimentary accumulation 
rises in folds and overfolds at the surface. Moun¬ 
tain-building is the close of a cycle, and is a mani¬ 
festation of the continuous contraction of the sub- 





October,20, 1921] 


NATURE 


stance of the earth. A mountain-range denotes a 
lateral shrinkage of the outer crust. The portion 
of the earth that includes the geosynclinal masses 
and the resulting mountains is styled the 
“ orogen ”; the old and consolidated blocks are 
styled the “kratogen ”—presumably because they 
exercise force upon the yielding orogen. All 
crust-disturbances originate in centripetal down¬ 
ward movement. 

The immense part played by a forward move¬ 
ment that is largely gravitational is well shown in 
the treatment of the Alpine chains. Prof. Kober 
opposes the views of Suess as to the relationship 
of a general southward movement in Asia to a 
northward movement (a Riickfaltung) in Europe, 
and he urges that in both continents southerly 
and northerly thrusting may be traced. He intro¬ 
duces a number of useful conceptions. In the ap¬ 
parent absence of Mesozoic marine sediments 
round the Atlantic border he sees evidence of 
their recent submergence beneath the ocean. 
Africa is considered to be a vast block compressed 
within a ring provided by the Alpine orogen. 
Prof. Kober’s treatise includes his own observa¬ 
tions in the unfamiliar field of Syria, and his broad 
outlook maintains the tradition of the school in¬ 
spired by Suess. Suess, continually revising his 
views in the light of later knowledge, raised more 
problems than even his long life could solve. We 
are still far from picturing earth-structure as 
bound by symmetry and rule. 

Grenville A. J. Cole. 


Our Bookshelf. 

Tychonis Brahe Opera Omnia. Tomi Quinti 
Fasciculus Prior: Astronomiae Instauratae 
Mechanic a (1598); In Solis ei Lunae Motus 
Restitutos ac Sequens Diarium Prolegomena 
(1598); Specimen Diarii Anni 1599 (1598); 
Ephemerides Solis Annorum 1586-1592. Pp. 
213. (K^benhavn : Gyldendalske Boghandel, 
1921.) 

In this volume, or rather in this fasciculus, we 
are given some of the most interesting if not the 
most important works of Tycho Brahe. The 
title-page of the volume with the editor’s name 
appears to be reserved for the second fasciculus, 
but it is probably safe to conjecture that the new 
volume, like its predecessors, has been produced 
by Dr. Dreyer. The first of these works was 
printed at Tycho Brahe’s press at Wandsbek in 
the duchy of Holstein-Gottorp, where he was the 
guest of Heinrich of Rantzau. Thither he had 
transported his observations and most of his 
instruments in consequence of a disagreement 
with King Christian IV. which had led him to 
leave Denmark. He was now seeking a new 
patron, and his eyes turned to the Emperor 
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Rudolf II., to whom this work is dedicated. It 
is in effect an attempt—as it happened, a success¬ 
ful attempt—on the part of the author to com¬ 
mend himself and his work to the emperor, and 
it contains an illustrated account of the structure 
and use of each of his instruments, an auto¬ 
biography with an account of his achievements 
and projects, and an appendix describing his 
observatory .at Hveen. The remaining works are 
now printed for the first time. The most impor¬ 
tant of them is the Prolegomena , which occupies 
twenty-five pages and treats generally the impor¬ 
tance of the sun and moon in the universe and 
the corrections which the author has introduced 
into their theory. 

On the whole it may be said that while these 
works do not contain any discovery which is not 
more fully treated elsewhere, they give us as 
good a conspectus as we could desire of his powers 
and achievements as an astronomer, and in the 
main his own judgment of his work is confirmed 
by the subsequent progress of science. His chief 
distinction lies in his genius in devising and his 
industry and ingenuity in using astronomical 
instruments, in which he stands Immeasurably 
above all his predecessors. In his revision of 
constants and of theory he shows no genius, but 
a capacity which entitles him to rank next, per¬ 
haps, to Hipparchus and Copernicus. We shall 
doubtless be able to estimate his work better when 
the second fasciculus appears with the editor’s 
notes. J. K. F. 

leones Planiarum Formosanarum 7 iecnon ei Con- 
tribuiiones ad Floram Formosanam . By 

Bunzo Hayata, Rigakuhakushi. Vol. 10. Pp. 
iv + 335. (Taihoku : Bureau of Productive In¬ 
dustries, Government of Formosa, 1921.) 

Dr. Hayata has devoted twenty years to the 
study of the vegetation of the island of Formosa, 
which, lying directly under the tropic of Cancer, 
and possessing mountain ranges rising more than 
10,000 ft. above sea-level, presents almost every 
kind of climata! and topographical feature, with 
an extraordinarily rich flora embracing tropical, 
temperate, and even alpine elements. Climatic 
conditions and the activity of the head-hunters of 
the interior had restricted exploration to the 
coastal regions before the acquisition of the island 
by Japan. Dr. A. Henry’s*“List of Plants from 
Formosa ” (1896), the first attempt to outline the 
flora, included 1428 species. This number has 
been nearly trebled by Dr. Hayata’s efforts since 
his first visit to the island in 1900, and by later 
visits, well as by his elaboration of collections 
made by other botanists. The present volume, 
the last of the series, includes an index to the 
ten volumes, comprising 3658 species of flower¬ 
ing plants and ferns, representing 1197 genera 
and 170 families. More than 1200 species are 
new, and among the new genera is the remarkable 
conifer, Taiwania. The volumes are profusely 
Illustrated and form a very valuable contribution 
to the taxonomic study of an area of special 
Interest. 
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Letters to the Editor. 

\The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return, or to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications.] 

The Development of Optical Industries. 

We are asked by our principals, Messrs. Carl Zeiss, 
of Jena, to transmit the following observations on the 
leading article, “The Promotion of Our Optical In¬ 
dustries, ” which appeared in Nature of February 10 
last (vol. 106, p. 749;, with the request that you would 
kindly extend to them in your columns the publicity 
which the importance of the subject deserves. It is 
regrettable that so long an interval should have been 
permitted to elapse, but we understand that the head 
of the department at Jena which deals with Press 
matters was absent from headquarters for several 
months ;— 

“ To the leading article, 4 The Promotion of Our 
Optical Industries,’ which appeared in Nature of 
February io last, some remarks present themselves 
which call into question the position assumed by the 
British Optical Instrument Manufacturers’Association. 
The article also contains some statements which are 
erroneous and call for correction. 

“It would seem that the writer of this article was 
not perfectly acquainted with the history of English 
glass manufacture, for the words 4 supremacy in the 
optical glass industry, which was established in this 
country as early as 1837,’ are scarcely supported by 
an historical investigation. Such a supremacy did not 
then exist in England. It may perhaps be worth 
while to furnish some trustworthy historical data. 

“When between 1825 and 1829 experiments on a 
very large scale were made in England, of which 
the Bakerian lecture given by Faraday a.t the 
end of 1829 was a detailed account, the position 
of English glass manufacture was not very. flourish¬ 
ing, nor were the glasses of Benedictbeurn, near 
Munich, or those of les Brenets, in Neuchatel, at that 
time obtainable in England, It would seem that even 
Faraday’s energy was unable materially to alter that 
state of things, for his 1 heavy glasses ’ were never 
largely employed for optical instruments in general. 
G. Bontemps’s opinion that Faraday’s experiments 
were discontinued, because later on ordinary optical 
glass was obtainable in France and in Switzer¬ 
land, may possibly be correct. W. V. Harcourt’s 
early experiments between 1834 and 1844 are very 
imperfectly known, but the result at that time was 
scarcely of any practical importance. G. G. Stokes, 
in any case, did not think much of the first specimens 
Harcourt sent in during 1862, and he attributed— 
very justly, one may think—a great part of the later 
remarkable scientific, achievements (themselves without 
great practical value) to their united endeavours 
between 1862 and 1871. But these are matters of a 
much- later period; we may, however, turn to the 
testimony of an English eyewitness of 1849, the tele- 
scope manufacturer, W. Simms, on the former state 
of English flint-glass manufacture. From his.descrip¬ 
tion we cannot infer anything of that English 
‘ supremacy as early as 1837,’ but must conclude that 
in England flint-glass for optical purposes had not 
been made commercially before the necessary technical 
knowledge was imported from France, when G. Bon- 
teiBps came over to Chance’s factory after 1848. After 
that , tinie ordinary ^ crown glass and ordinary flint- 
glass of good quality were put on the market in 
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France, in Switzerland (by Th. Daguet in Solothurn 
up to the time of his death in 1870), and in England, 
the Munich factory working only for its proprietor, 
the optician Merz. 

“ This state of things was difficult to alter, as these few 
factories in thus practically monopolising the glass trade 
had no interest in making costly experiments for new 
kinds of glass for which no ready sale could be war¬ 
ranted. It was left to the man of science who 
demanded glasses with new properties to carry 
out the melting, and Abbe’s and Schott’s history 
shows how difficult it was to make the necessary 
scientific investigations. In order to facilitate in¬ 
dustrial manufacture, the Prussian Government in 
1883 contributed the sum of 60 000 marks (3000L), 
whereas, according to Payen, the cost of Faraday’s 
experiments had been 150,000 francs, equivalent to 
6000?., or even more if regard be paid to the then 
(1830) higher purchasing power of money. Apart 
from that sum of 3000/. no State subsidy has ever 
been paid to the Jena glass factory, nor was there 
any necessity for any further subsidy, for even the 
optical branch of the Jena glass factory of Schott 
und Gen. was financially successful. The idea that 
the manufacture of optical glass is impossible on a 
commercial basis finds further refutation^ in the fact 
that in 1893-94 Ch. E. Mantois, of Paris, began to 
melt the new "kinds of glass for commercial purposes, 
and that a new German optical glass factory, Send- 
linger optische Glaswerke G.m.b.H., was founded 
in 1913- 

“Summing up the results, it is clear that English 
men of science of the highest standing were at work, 
and at least one of them-—Faraday—was liberally 
assisted by the Government. That the success 
achieved did not come up to expectations may be attri¬ 
buted to the lack of a close and efficient co-operation 
such as existed between Abbe and Schott^ which 
cannot be guaranteed by the cleverest institution. 

“Another point in the article may well be ques¬ 
tioned : £ If the British optical instrument industry is 
to be maintained and to develop so as to turn out 
products equal at least to the best products of other- 
nations, it must not be dependent on foreign sources 
for the supply of optical glass, but must have an 
adequate home supply, equal, again, at least to the 
best available anywhere.’ 

“ History does" not point to the existence of such 
a very close relation between the welfare of the glass 
founder and of the optical instrument maker in the 
same country. Let us take, for instance, the history 
of the photographic objective, and this because we 
have here a modern instrument the history of which 
is sufficiently well known. The earliest (1840) inven¬ 
tion of the first order belongs to Petzval, a mathe¬ 
matician in Vienna, who had to use French glass; 
a second invention, though devoid of commercial 
success (1843), belongs to the American engineer, 
A. S. Wolcott, who likewise had only French glass at 
his disposal. He. was the first to, publish a remarkable 
theory of the symmetrical lens, but it cannot be said 
that Ills discovery would have been improved by his 
having at his disposal raw material from an American 
factory. A. Steinheil bringing out his different series 
of aplanats and antiplanats between 1866 and 1881 
may well be cited as an optician who was especially 
successful in his use of readily procurable foreign 
(French and English) glass. And when, finally, we 
arrive at the period of Jena glasses, we may point out 
that, apart from , Zeiss’s assistants, scientific men of 
no, connection with Schott’s factory, like E. von 
Hoegh, A. Kerber, R. Steinheil, D. Raempfer, etc., 
had to take the glasses from Schott as offered. 
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Amongst these a very important place must be re¬ 
served for H. Dennis Taylor, who constructed the very 
simple and very efficient type of the triplet, 4 the 
Cooke lens, 5 or better 4 lenses,’ of the foreign material 
willingly placed at his disposal. 

“Great opticians like Fraunhofer and Abbe were 
undoubtedly wanted in order to show to the in¬ 
credulous, optical world the • necessity for new glasses 
by means of which different optical instruments could 
be brought to much higher efficiency; this feat having 
once been accomplished, the interest of the manu- 
■ facturing optician and the glass founder are not nearly 
so closely connected as the writer of the article would 
appear to believe. We call to mind two characteristic 
instances where a founder, by pushing his own advan¬ 
tage too far, materially damaged the optician. In 
Munich, as was mentioned earlier, the optician Merz 
was proprietor also of the glassworks; his short¬ 
sighted exclusion of competitive opticians from the 
output of this factory was the real cause of the death 
from Inanition of the oldest glass factory founded by 
Guinand and improved by Fraunhofer. On the other 
hand, the practical monopolisation of the glass market 
by French and English houses between 1848 and 1883 
was certainly convenient from the founder’s point of 
view, but it materially hampered the progress of the 
optical engineer. In the long run this shortsighted 
policy could not, however, prevent the establishing of 
mope progressive glass manufactories, and this com¬ 
petition was undoubtedly in the interest of the optical 
manufacturer, although "the old factories, showing less 
scientific initiative, suffered by it. The German 
. optician certainly profited by this competition, but he 
did so In common with the foreign optician, whether 
American, Austrian, English, French, Italian, or 
Swiss. 

“We do not hesitate to state that optical mathe¬ 
maticians of all countries will hail with strong 
approval every extension of the choice of glasses at 
their disposal, and deplore their exclusion—be the 
reason whatever it may—from any valuable material 
available to opticians in foreign countries.” 

“ J. W. Atha and Co. 

(A. F. Degenhardt.) 

8 Southampton Row, London, W.C.i, 

August 4. 

The observations of Messrs. Carl Zeiss, of Jena, 
challenge the article, “The Promotion of Our Optical 
Industries,” published in Nature of February 10 last 
on three points:—(1) They deny what the article 
asserted, that supremacy in the optical glass industry 
passed over from this country to Germany, on the 
grounds that England never held supremacy in this 
industry. (2) They deny that State subsidies were 
made continuously to the optical glass industry in 
Germany from the time of the investigations of Schott 
and Abbe in 1881 down to the declaration of war in 
1914; and they state categorically that, apart from 
a sum of 3000 i, contributed by the Prussian Govern¬ 
ment In 1883, no State subsidy has ever been paid to 
the Jena glass factory. (3) They dispute the proposi¬ 
tion that “if the British optical instrument industry 
is to be maintained and to develop so as to turn out 
products equal, at least, to the best production of 
other nations, It must not be dependent on foreign 
sources for the supply of optical glass, but must have 
an adequate home supply equal, again, at least to the 
best available anywhere.” 

(1) As to the first point, the 41 trustworthy historical 
data ” supplied by Messrs. Carl Zeiss are incomplete 
and inconclusive. The article in Nature did not 
assert that “supremacy ” was established as early as 
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1837, but tbat tbe °P tical glass industry was estab¬ 
lished in this country in that year. The supremacy 
came later. It was’not until 1848, when Bontemps 
left Choisv and came to Messrs. Chance’s works, that 
Messrs. Chance Brothers were able to surmount the 
difficulties which surrounded the manufacture of 
optical glass. Such progress was afterwards made 
with the production of large meltings of uniform 
optical glass that the English firm quickly gained a 
verv high reputation for the manufacture of large 
discs of optical glass of the finest quality for astro¬ 
nomical work. A few instances may be mentioned 
of their successful production of large telescope discs, 
that most severe test of the skill of the optical glass 
manufacturer. 

At the Great Exhibition of 1851 the firm showed a 
20-in. disc of light flint “for daguerreotype apparatus 
and a 29-in. disc of dense flint, weighing 200 lb., for 
which a Council medal was awarded. In 1855 a com¬ 
panion crown disc was shown in Pans, and this 
Foucault pronounced to be the finest piece of glass 
he had ever seen. Discs of 24 in. and 29 m. were 
produced in 1856, and a pair of 18-in. discs sold to 
Messrs. Alvan Clark and Sons In i860 resulted, during 
the testing of the object-glass made from them, m the 
discovery of the companion to Sirius. A pair of 26-m. 
discs, produced in 1862, were worked bv Messrs. Cooke 
and Son, York, for Mr. R. S. Newall, into the largest 
refractor then in existence, and this u " as ^ iven 

to Cambridge University. In 1871 and 1874 Messrs. 
Clark worked pairs of 26J-in. “discs, the former bein & 
used for the Washington refractor, with which the 
satellites of Mars were discovered. The 28-in objec¬ 
tive for Greenwich was finished by Sir Howard Grubb 

m The question of the alleged supremacy of a particular 
country in anv chosen industry may always be difficult 
of proof and largely a matter of opinion, but there is 
nothing in Messrs. Zeiss’s detached historical data to 
invalidate, and much in the few facts we have just 
given to substantiate, the view that for some consider¬ 
able period between 1848 and 1880 England held 
supremacy in the manufacture of optical glass. For a 
number of years from about 1880, during which period 
the discs for the great Lick and Yerkes telescopes 
were manufactured, Britain took a place second to 
hat of France. It Is significant that later m their 
etter Messrs. Zeiss speak of “the practicai mono¬ 
polisation of the glass market by French and English 
louses between 1848 and 1883.’ 

(2) On the question of the subsidy the statement 
pf Messrs. Zeiss must be accepted as authoritative, 
and w v e notice that it is limited to a State subsidy. 

(3) But it is on the third point that issue can be 
directly joined with Messrs. Zeiss’s arguments, which 
seem to suggest that the development of a national 
optical instrument industry is in no way dependent 
on, and would not be hampered by the absence of, 
an adequate home supply of optical glass. The in¬ 
stances they quote of advances in optical design and 
improvement in optical instruments prove nothing 
more than that dependence on a foreign supply 101 
optical glass has not In the past entirely prevented 
some enterprising opticians and mathematicians from 
making distinct advances in optical design.. But this 
Is a far cry from establishing the proposition that a 
healthy and vigorous optical instrument industry has 
ever been, or can be, established in any country 
dependent entirely on foreign sources for its supply 
of optical glass. It Is true that the British optical 
instrument industry has gained mucji since 1881 from 
its access to the products of Jena, but who shall 
estimate how much it has lost through the compara- 
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tive decline during that period of the optical glass 
manufacture in this country and the consequent 
absence of an active and close local liaison between 
the English mathematicians and opticians on one 
hand and the optical glass manufacturers on the 
other? The very presence in a country of an 
optical glass factory focusses interest on, and 
enlarges the conceptions of, the research problems 
connected with optical glass and its applications. to 
optical instruments. The mathematicians and optical 
designers who are to open out new paths of advance 
should have the materials they need at hand and 
readily available. To allow the optical glass industry 
to die out in this country would mean that not only 
the spirit of invention in "this industry, but also much 
of that spirit in the dependent industry of optical in¬ 
strument manufacture, would pass over to the country 
in which there was close co-operation between these 
essentially related industries. 

Messrs! Zeiss assert that the practical monopolisa¬ 
tion of the glass market by French and English houses 
between 1848 and 1883 'materially hampered the pro¬ 
gress of the optical engineer. What reason have we to 
think that a similar monopolisation to-day by Ger¬ 
many would be less detrimental to the development of 
the optical instrument industry in this country? If 
Germany were the only source of supply of optical 
glass, what guarantee have we that preferential treat¬ 
ment would not be given to German optical manu¬ 
facturers in matters of time, quality, and quantity, 
to the prejudice of optical manufacturers of other 
nations? Would the * British engineering . industry 
have reached its present excellence if there had been 
no efficient and vigorous iron and steel industry in 
this country, and consequently no continuous and 
intimate co-operation on the spot between the 
engineer and the iron and steel manufacturer ? These 
considerations do not, of course, apply to all indus¬ 
tries. But the optical instrument industry depends, 
and must depend, on constant and close co-operation 
and co-ordination between the optician and the mathe¬ 
matician on one hand and the manufacturer of optical 
glass on the other, and this cannot be complete and 
efficient in a country where the sole source of optical 
glass is a foreign supply. 

We agree with Messrs. Zeiss’s concluding state¬ 
ment that optical mathematicians of all countries need 
every extension of the choice of glasses at their dis¬ 
posal and would deplore their exclusion from any 
valuable material available to opticians in foreign 
countries. But there was no proposal in the article 
in Nature of February 10 last designed or bound to 
have this effect, and, in any case, it leaves untouched 
the argument for maintaining, in the interests of 
British opticians, a healthy and progressive optical 
glass industry in this country. 

The Writer of the Article. 


The Tendency of Elongated Bodies to set in the Morth 
and South Direction, 

At one of the soirees of the Royal Society in 1920, 
Mr. A. E. Reeves showed an apparatus by means of 
which he believed hp had obtained evidence that 
under suitable atmospheric conditions freely suspended 
elongated bodies, set themselves with their longer axes 
in the geographical meridian. The evidence supplied 
at the time was not very convincing, and I under¬ 
stand that the subject is receiving further attention. 
In the meantime it may be pointed out that the earth’s 
centrifugal force would act in a manner tending in 
the direction of tie alleged effect, though the resulting 
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couple is so minute that it would be extremely difficult 
to verify it experimentally. 

If a horizontal rod be placed .in the north and 
south direction, its southern end is—in the northern 
hemisphere—further away from the earth’s axis. The 
centrifugal force is therefore greater at the southern 
end, and if the rod be slightly displaced, the horizontal 
component of that force will tend to bring the rod back 
into the meridian plane. 

If p 0 be the distance of the centre of the rod from 
the earth’s axis, that of a point at a distance s from 
the centre will be p = cos 6 , where 6 is the co¬ 
latitude. 

The horizontal component of the centrifugal force 
per unit mass at any point of the rod is <o 2 p cos 9 . It 
is obvious that only the variation of the centrifugal 
force along the rod can produce an effect, so that we 
may write for its significant part w -v cos 6 . If the 
rod be turned through an angle <j> we must apply a 
further factor cos 0, neglecting small quantities of the 
second order. With cr for the mass per unit length 
of the rod, the couple acting on it becomes 

au > 2 ? cos 2 0 sinqb cos <p <£s= I<o 2 cos 2 0 sin (j> cos 0, 

where I is the moment of inertia of the rod about 
its centre of inertia. The result will be the same foi 
any lamina, whatever its shape or material. For 
small values of 0 the vibrations of the rod are deter¬ 
mined by :— 

which gives the period of a complete oscillation as 
independent of I and equal to 27 r/tocos$, or T sec 9 , 
if T be the time of revolution of the earth. We find, 
therefore, that the suspended body tends to perform 
oscillations round the meridian position, the time of a 
complete oscillation being the same as that which 
Foucault’s pendulum requires to turn round a com¬ 
plete circle, which in our latitude is about 31 hours. 

The maximum torsional couple takes place when 
the rod is inclined at an angle of 45° to the meridian, 
and in a latitude of 45 0 it is JIa> a . If it be desired 
to demonstrate it experimentally we should naturally 
turn to quartz fibres on account of their great carry* 
ing power. According to Sir Richard Threlfall 
(Phil. Mag., vol. 30, p. 99, 1890), a quartz fibre 
0*001 cm. in diameter can carry about 10 grams. A 
uniform rod of that weight and 30 cm. in length 
has a moment of inertia 750. By a suitable distribu¬ 
tion of the weight of the rod this might be increased 
to 1000. The numerical value of the resulting couple 
then becomes 

250 co 2 = 1*3 x io~ 

For the couple due to a unit angular torsion of a 
quartz thread of unit length and radius r, Sir Richard 
Threlfall gives 4*7r*xio u . If the length of the 
thread be 47 cm., we find finally 1*3 x io~\ or about 
20 seconds of arc for the angular torsion of the thread 
which balances the couple due to centrifugal force. I 
believe that the finest threads have a diameter about 
ten times smaller than that in the example given, but 
the weights would then have to be divided by 100, 
and the angular displacement would be between three 
and four minutes of arc. It is to be noted further 
that the effect cannot be observed directly because we 
cannot remove or apply the centrifugal force at will; 
the whole apparatus would therefore have to be turned 
through an angle of 45 0 , and the difference measured 
between that angle and the angular displacement of 
the suspended body. Arthur Schuster, 
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Is Scientific Inquiry a Criminal Occupation? 

I ask the question because, under the provisions of 
the Safeguarding of Industries Act, 1921, which came 
into operation on October i, scientific workers and 
the public may be fined one-third of the value on all 
scientific appliances and on all chemicals—other than 
sulphate of quinine—imported into this country. Why 
this quinine salt alone of all chemicals should be free 
I do not understand, unless it be because it is largely 
used as a contraceptive and the philanthropic framers 
of the Act are alive to the fact, which of all others 
is the most important for us to recognise, that our 
country has double the population it can carry. 
Obviously, they are bent on discouraging and hinder¬ 
ing scientific inquiry in every possible way; the Act 
can have no other effect; only a small proportion of 
the articles it covers are, or ever will be, made in this 
country. No more, iniquitous measure was ever passed 
into law. 

I have given notice that at the next meeting of the 
council of the Chemical Society I will move that 
action be taken forthwith to secure the repeal of the 
Act. If it be not annulled, scientific workers generally 
must agree to boycott all apparatus and materials of 
English manufacture. For once we must wake up 
and show that we can both help ourselves and protect 
the interests of our country. 

Sir William Pope, in a recent speech dealing with 
American conditions, pointed out that chemists at least 
were so organised in the U.S.A. that they could make 
their voice heard with effect in the legislature. Here 
the legislature, bureaucracy in general, does not care 
a rap for science. A request made by Sir William 
Pope several months ago to the Board of Trade, on 
behalf of the Federal Council, that the Council might 
be heard on the proposed Bill was never more than 
formally acknowledged. 

If we believe in our craft and its national value 
we must be-militant in its protection. 

I shall be glad to receive names and addresses 
(written legibly on postcards, please) of those who are 
willing to join in a memorial to the Prime Minister. 
If we desire to gain a position for science in this 
country, it is our duty to show, for once, that we can 
do something—that we are not mere talkers. 

Henry E. Armstrong. 

55 Granville Park, Lewisham, London* S.E.13. 


Radiation and Chemical Action. 

As regards Prof. LIndemann’s criticism of the 
radiation hypothesis of chemical reactions, namely, 
that exposure of an aqueous solution of sucrose plus 
acid to sunlight brings about no sensible increase in 
speed, two possible ways of meeting the criticism 
present themselves. The first is to assert that the 
absorbing power of the water—that is, its screening 
effect on the molecules of the reactant solutes—is so 
great that the effective radiation of sunlight is reduced 
to negligible dimensions in a thin layer. This sug¬ 
gestion was made by the present writer at the Faraday 
Society’s discussion on September 28 last. In the light 
of Mr. Taylor’s experiments, this suggestion is seen 
to be untenable. The alternative way of dealing with 
the criticism is based on the relatively small absorp¬ 
tion capacity of the reactant solutes as suggested by 
Mr. McKeown and the present writer (Journ. Amer. 
Chem. Soc., p. 1304, June, IQ21). In the paper referred 
to it is shown that a clear distinction must be drawn 
between photochemical and thermal conditions, the 
former involving an absorption coefficient term. 
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Briefly, the treatment of the photochemical process is 
as follows :— 

Consider a layer of sugar solution, cross-section 
1 cm.- and of thickness dx, at a temperature T- x . 
The number of molecules of sugar present is given by 
pdxjk T n where p is the osmotic pressure in absolute 
units. If the layer be acted on by black-body radia¬ 
tion of temperature T 2 , the total energy of frequency v 
absorbed per second is 2aE ».dv.dx, where a is the 
absorption coefficient of the sugar. The chemically 
effective energy absorbed is a fraction y of the above, 
namely, 

dx 

This energy divided by hv gives the number of sugar 
molecules decomposed photochemically per second, 
and therefore the fractional number decomposed in 
the layer per second-is 

47 rayi> 2 ^Tj — ^ 

c £ p 

For the action of sunlight this must be multiplied by 
< 9 3 /4 = 5 * 4 2 x 10- 6 , where 9 is the apparent angular semi¬ 
diameter of the sun. Putting v = 2*86x io l % ^ = 293° 
abs., T 2 = 6ooo° abs., and p = 22-4/3-42 atmospheres 
(Taylor’s experimental conditions), and giving to dv 
the probable value 3 x io 13 , we get the fraction decom¬ 
posed per second by the photochemical action to be 
i*o6xio- 4 a-y. The value of the thermal unimole- 
cular velocity constant is approximately 4-3x10-*. 
Whilst actual data on the amount of absorption by 
the dissolved reactants are lacking, it is evident that 
the photochemical decomposition may readily be of the 
same order as the thermal effect, or even of a smaller 
order. It certainly does not exceed it by any such 
impossible magnitude as io 13 , and it is not surprising, 
therefore, that, with the very small time of exposure 
(about 1 second) given by Mr. Taylor to the droplets 
of the sugar solution, no appreciable change in the 
reaction velocity should have been observed. 

A very rough estimate of the order of magnitude of a-y 
may be obtained as follows:—In the first place, let us 
set 7=1, its maximum value (in the case of anthracene 
7 has been estimated by Weigert as 0-04). As regards 
a, Coblentz has measured the percentage transmission 
of solid sugar in the infra-red region. In the neigh¬ 
bourhood of i/x the value of a, obtained from 
Coblentz’s data, is 46. In the case of 10 per cent, 
sugar solution the absorption coefficient, in so far as 
it depends on the sugar, would be reduced to about 
one-tenth of this value, corresponding to the^ ten- 
fo’d dispersion of the sugar molecules. Hence, in so 
far as these data are applicable, one would infer that 
the maximum value of ct.y does not exceed 5, thus 
making the photochemical fractional decomposition 
at most of the order 5* io~ 4 , which is 100 times the 
thermal for the add strength employed by Mr^ Taylor. 
As the thermal change In X second is quite inappre¬ 
ciable, it is possible for the photochemical change to 
be inappreciable also. (I omit, for the sake of brevity, 
consideration of the fact that the inversion of sugar 
is not a simple process, but involves at least three 
consecutive processes, so that the precise value of the 
effective wave-length has not as yet been ascertained.) 

Finally, it may be pointed out that no determination 
of the amount of radiation absorbed by the sugar In 
the solution has as yet been carried out by Mr. Taylor. 
If this were small, no chemical change in excess of 
the thermal change would be anticipated. 

W. C. McC. Lewis. 

Muspratt Laboratory of Physical and Electro- 
Chemistry, University of Liverpool. 
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Habits of the Hedgehog. 

Is Nature of May 19 last (pp. 375 “ 7 ^) you ^ were 
good enough to notice at length my paper on “ The 
Ancient Legend as to the Hedgehog carrying bruit 
upon its Spines A’ published by the Manchester 
Literary and Philosophical Society (Memoirs, vol. 63, 
No. 2}". That paper was written with a view to 
elicit further evidence for or against the truth of the 
legend, and for such I asked definitely. Unfor¬ 
tunately, so far no one has communicated such to me. 
I have, however, just found by accident in Mature 
Notes for 1904 (vol. 16) two records which I. had 
overlooked, and as both are entirely to the point I 
desire to direct attention to them. 

In one Mr. F. B. Doveton, of Karsfield, Torquay, 
well known as a poet and musician, writing (p. 1x8) 
to inquire whether or not there was any truth in the 
old legend, adds : “ My gardener declares that he has 
seen the feat performed in an adjacent orchard.” In 
the other Mr. W. H. Warner, of Fyfield, Ahingdon, 
wrote (p. 152): “ I well remember, many years ago, 
meeting with hedgehogs in an Oxfordshire orchard, 
to the spines of which several apples were sticking. 
The apples had adhered to the spines, I had little 
doubt, when the creatures were rolling under the 
trees. That the hedgehog climbs the apple-tree and 
carries off the fruit (as country people say it is in the 
habit of doing) is, of course, absurd.” 

One would like, of course, further details in cor¬ 
roboration of both these records, but, unfortunately, 
such are not forthcoming, the two gentlemen in 
question being now dead. One can, therefore, only 
note that there seems no reason whatever to doubt 
the perfect bona fides of either. One of the records 
is, it is true, second-hand, but it is contributed by a 
gentleman of known standing, who clearly was pre¬ 
pared to accept the truth of his informant’s" statement. 
The other is a perfectly definite first-hand statement 
bv a contributor who was (I have ascertained) likely 
to be trustworthy as a field observer. 

When writing my article I omitted to mention the 
not uninteresting fact that the hedgehog, under its 
old English name of “urchin,” enters into the 
armorial bearings of several English families, either 
as a charge or as a crest—in the latter case generally 
on a “ mount.’7 Among these is that of Claxton, 
which bears as its crest an urchin sable, bezantde. 
The bezants represented originally, without doubt, 
apples or other fruit stuck upon its spines. 

London, October 5. Miller Christy. 


The Flight of Thistledown. 

It appears that fully blown thistledown in the sun¬ 
shine has a positive lifting power, apart from any 
general upward current of the air. I shall be glad if 
any readers of Nature can bring facts to confirm or 
contradict this statement. 

Experiments that give the best result can be 
carried out as follows Find a thoroughly healthy 
thistle on which the seed is completely ripe and is 
in process of being shed. By means of tweezers 
liberate a tuft of the down, and without in any wav 
injuring the symmetry of the whorl take off the seed 
and the style, which may be recognised through its 
darker colour. If the tuft In its uninjured condition 
is liberated in the sunshine on a level plane, it will 
be found to soar out of sight like a balloon. 

One explanation, may be that the sun in shining 
on the fine cilia warms them and creates a small local 
current of warm air. 

I have found that swansdown, which appears to 
afford a much larger surface for a given weight than 
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thistledown, does not have the same soaring power. 
I am not sure that the effect is purely thermal; it 
may be electrostatic. It is very important that the 
whorl should be undistorted. 

When the tuft is loaded with a seed it appears to 
be almost neutral, with perhaps a slight lifting power 
under the best conditions. The whorl and seed in a 
slight wind will sometimes be carried for several 
hundred yards, falling and rising in the air-currents. 
Taking the weight of the seed at 0*5 of a milligram, 
it is easy to calculate how many tufts would be 
required to raise 1 ton i Miles Walker. 

College of Technology, Sackville Street, 
Manchester, September 29. 


A Method of improving Visibility of Distant Objects. 

The idea may have been suggested before, but I 
believe it is not generally known and appreciated how 
very much the power of distinguishing detail in a dis¬ 
tant object, and especially of perceiving it in its 
natural colours, may be improved by the simple device 
of fitting a small Nicol’s prism in the eye-piece end 
of the observing telescope. The Nicol serves to cut 
off a great deal of the blue atmospheric “haze” 
which usually envelops a distant view, and mostly 
consists of polarised light. Details which are usually 
lost in the haze, such as the colour of distant rocks 
or of the vegetation growing upon them, then stands 
out in a very striking way. 

It may also be worth mentioning that the visibility 
of the horizon at sea, especially in a haze, may often 
be wonderfully improved by a similar device. In 
this case the result is due in part to a suppression of 
the reflection from the surface of the water as seen 
through the Nicol’s prism. 

It is hoped that these observations will not be 
merely a scientific curiosity, but may find a practical 
application. C. V. Raman. 

S.S. Narkunda, near Aden, September 18. 


Gold-coloured Teeth of Sheep. 

In Nature of June 9 last (p. 459), recently arrived 
here, is a communication from Mr. W. j. Lewis 
x^bbott concerning the metallic-looking encrustation 
occurring on the teeth of sheep. In Proc. Linnean 
Soc. N.S. Wales (vol. 45, 1920, p. 324), abstracted in 
Nature of April 21 last (p. 249) and reprinted in full m 
the Chemical News, (vol. 122, p. 49), I give a detailed 
report, with analyses, of this and similar de¬ 
posits on the teeth of a number of other animals, 
including man. In no case is the deposit of a 
metallic nature, but consists entirely of a salivary 
encrustation composed usually mainly of phosphate 
of lime with organic matter. The metallic appear¬ 
ance is an optical effect due to the refraction of light 
by the overlapping thin lammellae of the deposit, 

I should be interested in examining Mr. Abbott’s 
specimen if he will send, me one, and reporting the 
result in Nature. Tnos. Steel. 

Stephens Street, Pennant Hills, New South 
Wales, August xx. 


The Constitution of Molecules. 

The remarks attributed to me In Nature of 
October 13 (p. 219) give an incorrect impression of 
what I intended to convey to the meeting. The state¬ 
ment that the molecular heats “are inconsistent with' 
the arrangement which has been adopted to account 
for chemical valency” was not made* 

J. R. Partington. 

October 14. 
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The Laboratory of the Living Organism . 1 

By Dr. M. O. Forster, F.R.S. 


IVf ^ and various are the reasons which 
have been urged, at different periods of its 
history, for stimulating the study of chemistry. 
In recent years these have been either defensive 
or frankly utilitarian, in the latter feature recall- ! 
ing the less philosophic aspects of alchemy; more¬ 
over, it is to be feared that a substantial propor- j 
tion of those who have lately hastened to prepare 
themselves for a chemical career have been actu¬ 
ated by this inducement. It is the duty, there- ■ 
fore, of those who speak with any degree of ex- j 
perience to declare that the only motive for ; 
pursuing chemistry which promises anything but 
profound disappointment is an affection for the 
subject sufficiently absorbing to displace the attrac- j 
tion of other pursuits. Even to the young * | 
chemist who embarks under this inspiration the j 
prospect of success as recognised by the world is j 
indeed slender, but, as his’ knowledge grows and , 
the consequent appreciation of our ignorance j 
widens,* enthusiasm for the beauty and mystery ! 
of surrounding nature goes far in compensating j 
for the disadvantages of his position. Not only do j 
chemical principles underlie the operations of - 
evefy industry, but every human being—indeed, 
every living plant and animal—is, , during each ! 
moment of healthy life, a practical organic j 
and physical chemist, conducting analytical and j 
synthetical processes of the most complex order i 
with imperturbable serenity. No other branch of j 
knowledge can appeal for attention on comparable j 
grounds; and without suggesting that we should 1 
all, individually, acquire sufficient chemical under- j 
standing fully to apprehend the changes which 
our bodies effect so punctually and so precisely— 
for this remains beyond the power of trained 
chemists—it may be claimed that an acquaintance 
with the general outlines of chemistry would add 
to the mental equipment of our people a source 
of abundant intellectual pleasure which is now 
unfairly denied them. In following the customary 
practice of surveying matters of interest which 
have risen from our recent studies, therefore, it 
is the purpose of this address to emphasise also 
those aesthetic aspects of chemistry which offer 
ample justification for the labour which its pursuit 
involves. 

What is breakfast to the average man? A 
hurried compromise between hunger and the news¬ 
paper. How does the chemist regard it? As a 
daily miracle which gains, rather than loses, fresh¬ 
ness as the years proceed. For just think what 
happens. Before we reach the table frizzled 
bacon, contemplated or smelt, has actuated a 
wonderful chemical process in our bodies. The 
work of Pavlov has shown that if the dog has 
been accustomed to feed from a familiar bowl the 
sight of that bowl, even empty, liberates from the 

1 Abridged from the presidential address delivered to Section B 
(Chemistry) of the British Association at Edinburgh on September 8. 
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appropriate glands a saliva having the same 
chemical composition as that produced by snuffing 
the food. This mouth-watering process, an early 
experience of childhood, is known to the polite 
physiologist as a 4i psychic reflex,” and the vari¬ 
ous forms assumed by psychic reflex, responding 
to the various excitations which arise in the daily 
life of a human being, must be regarded by the 
chemical philosopher as a series of demonstrations 
akin to those which he makes in the laboratory, 
but hopelessly inimitable with his present mental 
and material resources. For, extending this prin¬ 
ciple to the other chemical substances poured suc¬ 
cessively into the digestive tract, we have to 
recognise that the minute cells of which our 
bodies are co-ordinated assemblages possess and 
exercise a power of synthetic achievement con¬ 
trasted with which the classical syntheses, occa¬ 
sionally enticing the modern organic chemist to 
outbursts of pride, are little more than hesitating 
preliminaries. Such products of the laboratory, 
elegant as they appear to us, represent only the 
fringe of this vast and absorbing subject. Carbo¬ 
hydrates, alkaloids, glucosides, and purines, com¬ 
plex as they seem when viewed from the plane of 
their constituent elements, are but the molecular 
debris strewing the path of enzyme action 
and photochemical synthesis, whilst the en¬ 
zymes produced in the. cells, and applied by 
them in their ceaseless metamorphoses, are so 
far from having been synthesised by the 
chemist as to have not even yet been 
isolated in purified form, although their specific 
actions may be studied in the tissue-extracts con¬ 
taining them. 

Reflect for a moment on the specific actions. 
The starch in our toast and porridge, the fat in 
our butter, the proteins in our bacon, all insoluble 
in water, by transformations otherwise unattain¬ 
able in the laboratory are smoothly and rapidly 
rendered transmissible to the blood, which accepts 
the products of their disintegration with military 
precision. Even more amazing are the conse¬ 
quences. Remarkable as the foregoing analyses 
must appear, we can dimly follow their progress 
by comparison with those more violent disruptions 
of similar materials revealed to us by laboratory 
practice, enabling such masters of our craft as 
Emil Fischer to isolate the resultant individuals. 
Concurrently with such analyses, however, there 
proceed syntheses which we can scarcely visualise, 
much less imitate; The perpetual elaboration of 
fatty acids from carbohydrates, of proteins from 
amino-acids, of zymogens and hormones as prac¬ 
tised by the living body are beyond the present 
comprehension of the biochemist; but their,re¬ 
cognition is his delight, and the hope of ulti¬ 
mately realising such marvels provides the 
dazzling goal towards which his efforts are 
directed. 
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The Vegetable Alkaloids. 

It should not be impossible to bring the skeleton 
of these transformations within the mental horizon 
of those who take pleasure in study and reflection; 
and to those also the distinction between plants 
and animals should be at least intelligible. ^ The 
wonderful power which plants exercise in building 
up their tissues from carbonic acid, water, and 
nitrogen, contrasted with the powerlessness of 
animals to utilise these building materials until 
they have been already assembled by plants, is a 
phenomenon too fundamental and illuminating to 
be withheld, as it now is, from all but the few. 
For by its operation the delicate green carpet, 
which" we all delight in following through the 
annual process of covering the fields with golden 
corn, is accomplishing throughout the summer 
months a vast chemical synthesis of starch for 
our benefit. Through the tiny pores in those 
tender blades are circulating freely the gases of 
the atmosphere, and from those gases—light, in- 
tangible nothingness, as we are prone to regard 
them—this very tangible and important white 
solid compound is being elaborated. The chemist 
cannot do this. Plants accomplish it by their most 
conspicuous feature, greenness, which enables 
them to put solar energy into cold storage; they 
are accumulating fuel for subsequent development 
of bodily heat energy. Side by side with starch, 
however, these unadvertised silent chemical 
agencies elaborate molecules even more imposing, 
in which nitrogen is interwoven with the elements 
of starch, and thus are produced the vegetable 
alkaloids. 

In this province the chemist has been more for¬ 
tunate, and successive generations of students 
have been instructed in the synthesis of piperine, 
coniine, trigonelline, nicotine, and extensions from 
the artificial production of tropine; but until quite 
recently his methods have been hopelessly diver¬ 
gent from those of the plant. Enlightening in¬ 
sight into these, however, was given just four 
years ago by R. Robinson, who effected a remark¬ 
ably simple synthesis of tropinone by the mere 
association of succlndialdehyde, methylamine, and 
acetone in water, unassisted by a condensing 
agent or an increase of temperature. Based upon 
this experiment, R. Robinson (1917) has developed 
an attractive explanation of the phytochemical 
synthesis of alkaloids, in which the genesis of a 
pyrrolidine, piperidine, quinunuclidine, or iso - 
quinoline group is shown to be capable of pro¬ 
ceeding from the association and interaction of an 
amino-acid, . formaldehyde, acetonedicarboxylic 
acid and the intermediate products of these, taking 
place under the influence of oxidation, reduction, 
and condensation such as the plant is 'known to 
effect. Thus it may be claimed that 'Robinson’s 
theory represents a notable advance in our con¬ 
ception of these vital changes, and that by 
means of the carbinolamine and aldol con¬ 
densations involved fruitful inquiries into con¬ 
stitution; and the mechanism 1 of synthesis will 
follow.' 
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r Fhe Nucleic Acids. 

Owing to the venerable position occupied by 
alkaloids in the systematic development of chem¬ 
ical science, and to the success which has attended 
elucidation of their structure, many of us have 
become callous to the perpetual mystery of their 
elaboration. Those who seek fresh wonders, how¬ 
ever, need only turn to the nucleic acids in order 
to satisfy their curiosity. For in the nucleic acid 
of yeast the chemist finds a definite entity form¬ 
ing a landmark in the path of metabolic pro¬ 
cedure, a connecting link between the undefined 
molecules of living protein and the crystallisable 
products of katabolic disintegration. In the lan¬ 
guage of chemistry it is a combination of four 
nucleotides, linked with one another through the 
pentose molecule, d-ribose, which is common to 
each, and owing its acid character to phosphoric 
acid, also common to the component nucleotides. 
The latter differ from one another in respect of 
their nitrogenous factors, which are guanine 
(2-amino-6-oxypurine), adenine (6-aminopurine), 
uracil (2 : 6-dioxypyrimidine), and cytosine (2-oxy- 
6-aminopyrimidine), giving their names to the 
four nucleotides. The transformations undergone 
by nucleic acid in contact with tissue extracts have 
provided the subjects of numerous investigations 
extending over thirty years. In fact, the experi¬ 
mental material is of such voluminous complexity 
as to be unintelligible without the guidance of an 
expert, and in this capacity W. Jones has rendered 
valuable service by his recent lucid arrangement 
of the subject (1921). From this it is compara¬ 
tively easy to follow the conversion of nucleic acid 
into uric acid through the agency of enzymes, and 
a review of these processes can serve only to 
increase our admiration for the precision and 
facility with which the chemical operations of the 
living body are conducted. 

Considerable progress has been made also in 
localising the various enzymes among the organs 
of the body, particularly those of animals. Into 
the results of these inquiries it is not the purpose 
of this address to enter further than to indicate 
that they reveal a marvellous distribution, 
throughout the organism, of materials able to 
exert at the proper moment those chemical activi¬ 
ties appropriate to the changes which they are 
required to effect. The contemplation of such a 
system continuously, and in health unerringly,, 
completing a series of chemical changes so 
numerous and so diverse must produce in every 
thoughtful mind a sensation of humble amaze¬ 
ment. The aspect of this miraculous organisation 
which requires most to be emphasised, however, 
is that an appreciation of its complex, beauty can 
be gained only by those to whom at least the 
elements of a training in chemistry have been 
vouchsafed. Such training has potential value 
from an ethical standpoint, for chemistry is a 1 
drastic leveller; in the nucleic acids man discovers 
a kinship with yeast-cells, and in their common 
failure to transform uric acid into allantoin he 
finds a fresh bond of sympathy with apes. The 
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overwhelming- majority of people arrive at the 
grave, however, without having had the slightest 
conception of the delicate chemical machinery and 
the subtle physical changes which, throughout 
each moment of life, they have methodically and 
unwittingly operated. 

Chlorophyll and Haemoglobin. 

To those who delight.in tracing unity among 
the bewildering intricacies of natural processes, 
and by patient comparison of superficially dis¬ 
similar materials triumphantly to reveal continuity 
in the discontinuous, there is encouragement to be 
found in the relationship between chlorophyll and 
haemoglobin. Even the most detached and cynical 
observer of human failings must glow with a sense 
of worship when he perceives this relationship, and 
thus brings himself to acknowledge the com¬ 
monest of green plants among his kindred. Be¬ 
cause, just as every moment of his existence 
depends upon the successful performance of its 
chemical duties by the haemoglobin of his blood 
corpuscles, so the life and growth of green plants 
hinge on the transformations of chlorophyll. The 
persevering elucidation of chlorophyll structure 
ranks high in the achievements of modern organic 
chemistry, and in its later stages is due principally 
to Willstatter and his collaborators, whose in¬ 
vestigations culminated in 1913. 

This is not an occasion to follow, otherwise 
than in the barest outline, the course of labora¬ 
tory disintegration to which the chlorophyll mole¬ 
cules have been subjected by the controlled attack 
of alkalis and acids. The former agents reveal 
chlorophyll in the twofold character of a lactam 
and a dicarboxylic ester of methyl alcohol and 
phytol, an unsaturated primary alcohol, 
CgoHsg.OH, of which the constitution remains 
obscure in spite of detailed investigation of its 
derivatives; but the residual complex, represent¬ 
ing two-thirds of the original molecule, has been 
carefully dissected. The various forms of this 
residual complex, when produced by the action of 
alkalis on chlorophyll, have been called a phy 11- 
ins ”; they are carboxylic acids of nitrogenous 
ring-systems, which retain magnesium in direct 
combination with nitrogen. The porphyrins are 
the corresponding products arising by the action 
of acids; they are carboxylic acids of the same 
nitrogenous ring-systems from which the mag¬ 
nesium has been removed. The phyllins and the 
porphyrins have alike been degraded to the 
crystalline base, setioporphyrin, into the composi¬ 
tion of which four variously substituted pyrrole 
rings enter. It is this assemblage of substituted 
pyrroles which, according to present knowledge, 
is the basic principle also of the blood-pigment, 
in which iron plays the part of magnesium in 
chlorophyll. 

Anthocyans, the Pigments of Blossoms and 
Fruits . 

Since the days of Eden, gardens have main¬ 
tained and extended their silent appeal to the 
more gentle emotions of mankind. The subject 
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possesses a literature, technical, philosophical, 
and romantic, at least as voluminous as that sur¬ 
rounding any other industrial art, and the am¬ 
bition to cultivate a patch of soil has attracted 
untold millions of human beings. Amongst 
manual workers none maintains a standard of 
orderly procedure and patient industry higher 
than that of the gardener. Kew and La Mortola 
defy the power of word-painters to condense their 
soothing beauty into adequate language, whilst 
that wonderful triangle of cultivation which has 
its apex at Grasse almost might be described as 
industry with a halo. 

Prior to 1913 the most fruitful attempt to isolate 
a colouring-matter from blossoms in quantity 
sufficient for detailed examination had been made 
by Grafe (1911), but the conclusions to which it 
led were inaccurate. In the year mentioned, how¬ 
ever, Willstatter began to publish with numerous 
collaborators a series of investigations, extend¬ 
ing over the next three years, which have brought 
the subject within the realm of systematic chem¬ 
istry. For the purpose of distinguishing gluco- 
sidic and non-glucosidic anthocyans the names 
anthocyanin and anthocyanidin respectively were 
applied. The experimental separation of antho- 
cyanins from anthocyanidins was effected by par¬ 
tition between amyl alcohol and dilute mineral 
acid, the latter retaining the diglucosidic antho- 
cyanins in the form of oxonium salts and leaving 
the anthocyanidins quantitatively in the amyl 
alcohol, from which they are not removed by 
further agitation with dilute acid; the monogluco- 
sidic anthocyanins w r ere found in both media, but 
left the amyl alcohol when offered fresh portions 
of dilute acid. 

The earliest of these papers, published in con¬ 
junction with A. E. Everest, dealt with corn¬ 
flower pigments, and indicated that the distinct 
shades of colour presented by different parts of 
the flower are caused by various derivatives of one 
substance; thus the blue form is the potassium 
derivative of a violet compound wdiich is con¬ 
vertible into the red form by oxonium salt-forma¬ 
tion wdth a mineral or plant acid. Moreover, as 
found in blossoms, the chromogen was observed 
to be combined with two molecular proportions 
of glucose and was isolated as crystalline cyanin 
chloride; hydrolysis removed the sugar and gave 
cyanidin chloride, also crystalline. Applying these 
methods more generally, Willstatter and his other 
collaborators have examined the chromogens 
which decorate the petals of rose, larkspur, holly¬ 
hock, geranium, salvia, chrysanthemum, gladi¬ 
olus, ribes, tulip, zinnia, pansy, petunia, poppy, 
and aster, whilst the fruit-skins of whortleberry, 
bilberry, cranberry and cherry, plum, grape, and 
sloe have also been made to yield the pigment 
to which their characteristic appearance is due. 

Micro Ad to chemistry. 

Amongst the many sources of pleasure to be 
found In contemplating the wonders of the uni¬ 
verse, and denied to those untrained in scientific 
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principles, is an appreciation of intra-minute quan¬ 
tities of matter. It may be urged by some that 
within the limits of vision imposed by telescope 
and microscope, ample material exists to satisfy 
the curiosity of all reasonable people, but the 
appetite of scientific inquiry is. insatiable, and 
chemistry alone, organic, inorganic, and physical, 
offers an instrument by which the investigation of 
basal changes may be carried to regions beyond 
those encompassed by the astronomer and the 
microscopist. 

It is not within the purpose of this address to 
survey that revolution which is now taking place 
in the conception of atomic structure, fortunately 
for our mental balance the discoveries of the 
current century, whilst profoundly modifying the 
atomic imagery inherited from our predecessors, 
have not yet seriously disturbed the principles 
underlying systematic organic chemistry; but they 
emphasise in a forcible manner the intimate con¬ 
nection between different branches of science, 
-because it is from the mathematical physicist that 
these new ideas have sprung. Their immediate 
value is to reaffirm the outstanding importance of 
borderline research and .to stimulate interest in 
submicroscopic matter. This interest presents 
itself to the chemist very early in life and domin¬ 
ates his operations with such insistence as to 
become axiomatic. So much so that he regards 
the universe as a vast theatre in which atomic 
and molecular units assemble and interplay, the 
resulting patterns into which they fall depending 
on the physical conditions imposed by Nature. 
This enables him to regard micro-organisms as 
co-practitioners of his craft, and the chemical 
achievements of these humble agents have con¬ 
tinued to excite his admiration since they were 
revealed by Pasteur, 

Lamenting as we now do so bitterly the accom¬ 
paniments and consequences of war, it is but 
natural to snatch at the slender compensations 
which it offers, and not the least among these 
must be recognised the stimulus which it gives to 
scientific inquiry. Pasteur’s Etudes sur la Biere 
were inspired by the misfortunes which overtook 
his country in 1870-71, and the now well-known 
process of Connstein and Ludecke for augment¬ 
ing the production of glycerol from glucose was 
engendered by parallel circumstances. That 
acquaintance with the yeast-cell which was an out¬ 
come of the former event had, by the time of the 
latter discovery, ripened into a firm friendship, 
and those who slander the’ chemical activities of 
this genial fungus are defaming a potential bene¬ 
factor. Equally culpable are those who ignore 
them. If children were encouraged to cherish 
the same intelligent sympathy with yeast-cells 
which they so willingly ’display" towards domestic 
animals and silkworms, perhaps there would be 
fewer crazy dervishes to deny us the moderate use 
of honest malt-liquors and unsophisticated wines, 
fewer pitiable maniacs to complicate our social 
problems by habitual excess. 
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Conclusion . 

In “The Salvaging of Civilisation,” H. G. 
Wells has lately directed the attention of thought¬ 
ful people to the imperative need of reconstructing 
our outlook on life. Convinced that the state- 
motive which, throughout history, has intensified 
the self-motive must be replaced by a world- 
motive if the whole fabric of civilisation is not to 
crumble in ruins, he endeavours to substitute for 
a League of Nations the conception of a World 
State. In the judgment of many quite benevolent 
critics his essay in abstract thought lacks prac¬ 
tical value because it underestimates the com¬ 
bative selfishness of individuals. Try to disguise 
it as one may, this quality is the one which has 
enabled man to emerge from savagery, to build up 
that most wonderful system of colonial organisa¬ 
tion, the Roman Empire, and to shake off the bar¬ 
baric lethargy which engulfed Europe in the cen¬ 
turies following the fall of Rome, The real prob¬ 
lem is how to harness this combative selfishness. 
To eradicate it seems impossible, and it has never 
been difficult to find glaring examples of its in¬ 
sistence among the apostles of eradication. Why 
cry for the moon? Is it not wiser to recognise 
this quality as an inherent human characteristic, 
and whether we brand it as a vice or applaud it 
as a virtue endeavour to bend it to the elevation 
of mankind? For it could so be bent. Nature 
ignored or misunderstood is the enemy of man; 
Nature studied and controlled is his friend. If 
the attacking force of this combative selfishness 
could be directed, not towards the perpetuation 
of quarrels between different races of mankind, 
but against Nature, a limitless field of patience, 
industry, ingenuity, imagination, scholarship, 
aggressiveness, rivalry, and acquisitiveness would 
present itself; a field in which the disappointment 
of baffled effort would not need to seek revenge 
in the destruction of our fellow-creatures : a field 
in which the profit from successful enterprise 
would automatically spread through all the com¬ 
munities. Surely it is the Nature-motive, as dis¬ 
tinct from the state-motive or the world-motive, 
which alone can salvage civilisation. 

Before long, as history counts time, dire neces¬ 
sity will have impelled mankind to some such 
course. Already the straws are giving their pro¬ 
verbial indication. The demand for wheat by 
increasing populations, the rapidly diminishing 
supplies of timber, the wasteful ravages of insect 
pests, the less obvious, but more insidious depre¬ 
dations of our microscopic enemies, and the blood¬ 
curdling fact that a day must dawn when the last 
ton of coal and the last gallon of oil have been 
consumed, are all circumstances which, at present 
recognised by a small number of individuals com¬ 
prising the scientific community, must Inevitably 
thrust themselves upon mankind collectively. In 
the campaign which then will follow, chemistry 
must occupy a prominent place because it is this 
branch of science which deals with matter mor$ 
intimately than any other,, revealing its properties, 
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its transformations, its application to existing 
needs, and its response to new demands. Yet the 
majority of our people are denied the elements of 
chemistry in their training, and thus grow to man¬ 
hood without the slightest real understanding of 
their bodily processes and composition, of the 
wizardry by which living things contribute to their 
nourishment and to their aesthetic enjoyment of life. 

It should not be impossible to bring into the 
general scheme of secondary education a suffici¬ 
ency of chemical, physical, mechanical, and bio¬ 
logical principles to render every boy and girl of 
sixteen possessing average intelligence at least 
accessible by an explanation of modern dis¬ 
coveries. One fallacy of the present system is to 
assume that relative proficiency in the inorganic 
branch must be attained before approaching 
organic chemistry. From the point of view of 
correlating scholastic knowledge with the common 
experiences and contacts of daily life this is quite 
illogical; from baby’s milk to grandpapa’s Glaxo 
the most important things are organic, excepting 
water. Food (meat, carbohydrate, fat), clothes 
(cotton, silk, linen, wool), and shelter (wood) are 
organic, and the symbols for carbon, hydrogen, 
oxygen, and nitrogen can be made the basis of 
skeleton representations of many fundamental 
things which happen to us in our daily lives with¬ 
out first explaining their position in the periodic 
table of all the elements. The curse of mankind 


is not labour, but waste; misdirection of time, of 
material, of opportunity, of humanity. 

Realisation of such an ideal would people the 
ordered communities with a public alive to the 
verities, as distinct from irrelevancies of life, and 
: apprehensive of the ultimate danger with which 
civilisation is threatened. It would inoculate that 
public with a germ of the Nature-motive, pro- 
I ducing a condition which would reflect itself ulti¬ 
mately upon those entrusted with government. It 
would provide the mental and sympathetic back¬ 
ground upon which the future truth-seeker must 
work, long before he is implored by a terrified 
| and despairing people to provide them with food 
and energy. Finally, it would give an unsus- 
j pected meaning and an unimagined grace to a 
| hundred commonplace experiences. The quiver- 
I ing glint of massed bluebells in broken sunshine, 

I the joyous radiance of young beech-leaves against 
the stately cedar, the perfume of hawthorn in 
the twilight, the florid majesty of rhododendron, 
the fragrant simplicity of lilac, periodically- 
j gladden the most careless heart and the least 
; reverent spirit; but to the chemist they breathe 
an added message, the assurance that a new 
season of refreshment has dawned upon the world, 
and that those delicate syntheses, into the mystery 
of which it is his happy privilege to penetrate, 
once again are working their inimitable miracles 
in the laboratory of the living organism. 


• Metaphysics and Materialism. 

By Prof. H. Wildon Carr. 


| F the illusion of the scholastic method is that 
from mere forms we can deduce essences, 
then the world-view which we call materialism 
is only a scholastic pastime.” This is the con¬ 
cluding sentence of Hermann Weyl’s “ Raum, 
Zeit, Materie.” Whatever may be the case with 
the physicists, the mathematicians are under no 
illusion with regard to the completeness of the 
scientific revolution. The principle of relativity 
has not merely complicated the concept of physical 
reality; it has re-formed it. Mathematics is, and 
has always been recognised as being, a construc¬ 
tive process of the human mind exercised on 
physical existence. The old mathematics took its 
matter from physics; the new mathematics gives 
matter to physics. The effect is that the world¬ 
view which had become for physical science in the 
nineteenth century practically unchallengeable, and 
the acceptance of which had come to be regarded 
as the indispensable condition and only passport 
for those who would enter the ranks of scientific 
investigators, has become suddenly incredible. It 
is true, indeed, that it still has Its defenders, and 
that it is held as firmly as ever by many who 
continue to be in their special departments authori¬ 
tative teachers; but this does not alter the fact that 
for us to-day the w y orld-view is changed, and it 
is not even strange that many leaders in scientific 
research still cling fast to the old view when we 
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remember that the great originator of the modern 
inductive method in the seventeenth century, 
Francis Bacon, to the end rejected the Copernican 
theory. 

Materialism does not stand for any particular 
theory of the nature of matter, but for the general 
world-view that matter, something de facto 
objective the ultimate constitution of which we 
may not know, and even may not be able to know, 
but which is entirely independent of our reason and 
of any thoughts we may have about it, exists and 
constitutes the reality of the universe, including 
reason and will, which as qualities or proper¬ 
ties of some of its forms give rise to knowledge 
of it. This materialism reached the zenith of its 
expression in the Darwinian theory of natural 
selection, not in that theory itself, the truth of 
which there is no intention in this connection to 
call in question, but in the implications which 
were generally accepted as contained in it, and 
especially in the application which was made 
of it to rationalise a world-view. It seemed to 
point a way by which it was possible to conceive, 

, and to some extent to follow in Its history, an 
, evolution which had produced mind from an 
original matter. 

It may not be obvious at once that the mere 
rejection of the Newtonian concept of absolute 
space and time and the substitution of Einstein’s 




248 


NATURE 


[October 20, 1921 


space-time is the death-knell of materialism, but 
reflection will show that it must be so. If space 
is not endless, but finite (and this is the essential 
principle of the Riemannian geometry ), and if 
time is not in its existence independent of space, 
but co-ordinate with the spatial dimensions in the 
space-time system (and this is the essential prin¬ 
ciple of the concept of the four-dimensional con¬ 
tinuum), then the very foundation of the material¬ 
istic concept is undermined. Fmr the concept of 
relative space-time systems the existence of mind 
Is essential. To use the language of philosophy, 
mind is an a priori condition of the possibility of 
space-time systems; without it they not only lose 
meaning, but also lack any basis of existence. The 
co-ordinations presuppose the activity of an ob¬ 
server and enter Into the constitution of his mind. 
If you distinguish, as, of course, you must and 
do, the observer from his space-time system, it 
is not a distinction of two separate existences 
externally related; they exist only in their rela¬ 
tion, as when, for example, we distinguish an 
activity from its expression. 

This is not a metaphysical gloss on a scientific 
principle, nor is it an attempt, as some may think, 
to obstruct the clear path of scientific progress 
with speculative cobwebs; it is the plainest matter 
of fact. Everyone who ignores it will simply 
find himself left stranded, unable to play any part 
In the conquest of the new realm opening before 
science. 

In fact, It is not from philosophy, but from 
science, that this rejection of materialism , comes. 
No one, has expressed it with greater force and 
with fuller conviction of its fundamental import¬ 
ance than Prof. Weyl. In the introduction to the 
book which I have quoted, the whole of which is 
devoted to an exposition of the principle of rela¬ 
tivity, he says:— 

Whatever matter might ultimately prove to be, one 
thing’ we have always felt we knew for certain : that 


1 

j it is a substance underlying all change, and that 

| every bit of matter could be measured as a quantity. 
Its substantial character found expression in a law 
of conservation. We believed the quantity of matter 
remained constant throughout all change. Till now 
philosophy has usually regarded this as a priori know¬ 
ledge, unrestricted alike in its generality and in its 
necessity. To-day the certainty is changed to doubt. 
After physics in the hands of Faraday and Maxwell 
had set up another character, the field, above that of 
matter, and after mathematics on the other side, bur¬ 
rowing during the last century in a logical exploration 
beneath the basis of Euclidean geometry, had 
destroyed our confidence in its evidence, there has 
burst in our days a revolutionary storm which has 
swept away the ideas of space and time and matter, 
which till now had been the firmest supports of 
natural knowledge,—only, however, to make room 
for a freer and deeper insight into things. 

Materialism is essentially a monistic and atom¬ 
istic conception of reality. For it matter is 
primordial, and mind is derived. Philosophers from, 
the beginning of philosophy have been conscious 
of the intellectual difficulty of such a concept, but 
it has always seemed, even to philosophers, a 
necessary presupposition of physical science. 
Science, it was conceded, must at least proceed 
as if it were so. The principle of relativity is the 
rejection of it, a rejection based on the discovery, 
not of theoretical difficulties, but of practical 
matters of fact. The supposed fundamental 
reality on which materialism as a world-view was 
supported has proved a vain illusion, and 
materialism is left in the air. The new scientific 
conception of the :universe is monadic. The con¬ 
crete unit of scientific reality is not an indivisible 
particle adversely occupying space and un¬ 
changing throughout time, but a system of refer¬ 
ence the active centre of which is an observer co¬ 
ordinating his universe. . The methodological, 
difference between the old and the new is that 
mathematics is a material, and no longer a purely 
formal, science. 


Damascene Steel and Modern Tool Steel. 


'T'HREE years ago Col. N. T. Belaiew pre- 
sen ted to the Iron and Steel Institute the 
results of a very careful study of the general 
properties and structure of Damascene steel, and 
pointed out the great claims it had to the atten¬ 
tion of all those interested in tool steel. He has 
now contributed a second paper, entitled 
“ Damascene Steel, ” to the proceedings of the 
institute, September, 1921, in which an endeavour 
is made to substantiate this statement, especially 
as regards high-speed steels. In his view a 
marked analogy exists in the structure and also in 
some of the properties of both types of steel, and 
a Comparative study, therefore, will probably 
prove beneficial in explaining the properties of 
these materials and Improving the qualities of 
existing rapid-cutting tools. 

Damascene steel belongs to the hypereutectoid 
^sfries, :®f" carbon steels , with; iair average content 
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of about 1-5 per cent, of carbon. This carbon 
exists as iron carbide, Fe s C, the well-known 
cementite; 1*5 per cent, of carbon represents 
22-5 per cent, of cementite; about one-half of 
this is present with ferrite as! the eutectoid 
pearlite; the remainder forms excess or free 
cementite. Of this the latter is distinctly the 
coarser, and in order to ‘globularise or spheroidise 
the plates in which it exists in the casting, re¬ 
peated careful hammering and heating are neces¬ 
sary. In this operation the plates are first broken 
down into small, irregularly shaped crystals, and 
are afterwards spheroidised, being of such a size 
that surface tension is able to exercise a marked 
influence on their ultimate form. The complete¬ 
ness of this spheroidisation is shown in the photo¬ 
micrograph of an Indian Damascene blade con¬ 
tained in the author’s paper, in which the large 
spheroids have resulted from free cementite, while 



October 20, 1921] 


NATURE 


249 


the small ones have been obtained from the 
eutectoid cementite. In the author’s first paper 
it was shown that a large amount of mechanical 
treatment was needed in order to produce this 
complete spheroidisation. The macrostructure 
shows that the cementite vein runs close up to 
the edge, and the Oriental maker must have 
relied most upon securing the best cutting proper¬ 
ties in the cementite particles. 

High-speed tool steel, which is an alloy steel 
containing from 16 to 20 per cent, of tungsten 
and from 3 to 5 per cent, of chromium, in addi¬ 
tion to a carbon content not exceeding 0*75 per 
cent., together with vanadium up to 1 per cent., 
also belongs to the cementitic series of steels, and 
its structure in the annealed condition is strikingly 
similar to that of Damascene steel. Spheroidised 
carbide particles are embedded in a sorbitic 
matrix. To produce the characteristic high-speed 
hardness such steels have to be heated to in¬ 
cipient melting and then rapidly cooled in a 
current of air. Even after this treatment a 
certain amount of carbide remains undissolved, 
and there are indications that a moderate amount 
of It increases the cutting properties of the tool. 
What is important to notice, is that the makers of 
high-speed steel emphasise the necessity of pro¬ 
ducing a particular type of structure under the 
hammer, and that during this operation the 
massive carbides and tungstides present in the 
ingot are broken down and uniformly dis¬ 
tributed through it. Accordingly the ingots are 
first hammered into billets, and the latter are re¬ 
heated and hammered a second time. This double 
treatment is indispensable and must precede the 
heat treatment proper by thoroughly breaking up 
and distributing evenly the carbides and tung¬ 
stides throughout the steel. 

Col. Belaiew then compares not only the struc¬ 
tures, but also the respective processes of manu¬ 
facture, and points out how similar they are. 
Both start with a cementitic steel; both require 
the greatest care in breaking and evenly dis¬ 
tributing the carbides under the hammer; in both 
cases the amount of mechanical work done on a 


given article is very large; in both cases the 
structure of the resulting carbides is globular or 
spherulitic, while the matrix is martensitic; in 
both cases the cutting properties of the edge 
depend both on the matrix and the carbides, and 
the author is disposed to think that the role of 
the latter is the more important of the two. His 
studies in this field have led him to the belief 
that the workers in Damascene steel, while very 
strict as regards the hammering temperatures, 
did not lay anything like so much stress on the 
subsequent heat treatment. 

In Damascene steel the degree of spheroidisa¬ 
tion is always very high. This was not an end in 
itself, but was attained incidentally by the numer¬ 
ous cautious forgings and heatings which were 
designed to produce the greatest ductility possible. 
In high-speed tool steels spheroidisation is also 
attained, but the author holds that insufficient 
stress has been laid on this point by both makers 
and users, and that the scientific application of 
the spheroidising process would help to improve 
the qualities of existing steels. He considers also 
that another inference might be drawn from the 
Damascene process, namely, the proper study of 
the macrostructure in all cases. An Oriental 
maker would never manufacture a steel article 
without having satisfied himself by studying the 
“watering” that the distribution of the carbide 
particles was the best possible and in accordance 
with the shape and properties of the article. 
Neither would he find a buyer ready to accept a 
sword or a tool without a proper metallographic 
examination of it as a whole, and to this the 
Oriental watering lent itself well. The author 
suggests, therefore, that a proper examination of 
the watering of high-speed steel, whether in billets 
or in the finished article, should prove useful. It 
is Interesting to notice that he found a certain 
degree of high-speed hardness in Damascene 
steel itself. This point would repay investigation, 
for If confirmed it would prove that, at any rate 
in certain cases, the use of alloy steels is unneces¬ 
sary, and that they could be replaced by the 
cheaper carbon steels. 


Obituary. 


Qr. Julius Hanx. 

HE death of Hann, which was briefly noted in 
the issue of Nature for October 13, removes 
from the meteorological world the most prominent 
figure of the past generation and the most pro¬ 
ductive of all contributors to that branch of 
science. 'Hann was born at Schloss Hans, near 
Linz, in Austria, on March 23, 1839, and his youth 
was spent in the Alps at Kirchdorf, in Kremstal, 
some thirty miles south of Linz. After taking his 
degree in mathematics and physics, he took up a 
professional career as teacher of those subjects in 
the high school of Schottenfeld, Vienna,'and after¬ 
wards at Linz. At the age of twenty-nine he 
was appointed on the staff of the Central Anstalt 
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fur Meteorologie at Vienna, which was then 
under the direction of Carl Jelinek. He succeeded 
Jelinek as director in 1874, and continued in office 
until 1897, when, at the age of fifty-eight, he gave 
up the appointment and retired to Graz, in Stvria, 
in order to pursue his studies in meteorology; but, 
finding Graz inconvenient for that purpose, he 
returned to Vienna in 1900, and thereafter, as 
professor in the university, he occupied a room in 
the Central Anstalt on the Hohe Warte, and con¬ 
tinued to work there until the end of his life. 

Hann’s chief and most continuous occupation was 
the editing of the Meteorologische Zeitschrift, which, 
in conjunction with Jelinek, he started on May 1, 
1866, as the Zeitschrift der Oesterreichischen 
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1885 he was sole editor of that journal, 
when, in the latter year, it was combined with the 
Zeitschrift der Deutschen Meteorologischen Gesell- 
schajt, under the title which it now bears, Prof. 
W. Koppen, of the Seewarte, Hamburg, became 
his collaborator, and in 1892 Dr. G. Hellmann, of 
Berlin. More recently Dr. R. Suring, of Potsdam, 
shared the editorial duties, and at the beginning of 
this year Felix Exner, the present director of the 
Central Anstalt, relieved Hann, whose strength 
was failing. From its beginning the Zeitschrift 
has been recognised as the leading meteorological 
journal of the world, and as indispensable for any 
library in which the science of meteorology is 
represented. 

Hann was one of the secretaries of the original 
international assembly of meteorologists at 
Leipzig in 1872, a member of the International 
Meteorological Committee from 1878 to 1898, and 
president d’honneur of the international confer¬ 
ence at Innsbruck in 1905. 

He was not only an exemplary editor of the 
Zeitschrift , but also an indefatigable contributor. 
Every number contained articles from his pen. 
No subject of meteorological interest escaped his 
notice. He was instrumental in obtaining for the 
journal all the data for out-of-the-way places that 
he could hear about. He moved, for example, 
our Meteorological Council to publish the results 
of the observations at the stations of the Royal En¬ 
gineers and Army Medical Department which had 
been established through the influence of General 
Sabine, and more recently he always searched the 
blue-books of our scattered Colonies for informa¬ 
tion that would otherwise have been practically 
inaccessible to meteorologists. The whole world 
was his parish, and he took great care of it. 

By May 1, 1906, Hann had been editor of the 
Zeitschrift for forty years, and the epoch was 
marked by the publication of a special volume of 
contributions made by his friends, pupils, and 
colleagues. It is known as the “ Hann Rand.” It 
was edited by Dr. Hellmann, of the Prussian In¬ 
stitute, his colleague as editor of the Zeitschrift, 
and Prof. J. M. Pernter, Hann’s successor as 
director of the Central Anstalt in Vienna. 

In the spring of 1919 Hann’s eightieth birth¬ 
day was celebrated, and the opportunity was 
again taken to mark appreciation of his services 
by the collection of a fund to- be placed at the 
disposal of the Vienna Academy for the en¬ 
couragement of the study to w T hich he had so 
assiduously and successfully devoted his life. By 
that time the disastrous effects of the war upon 
the finances of Austria had become realised, and 
Hann, in common with many other Austrian men 
of science, suffered lamentable privations, under 
which his health suffered, though he maintained 
his industry and assiduity. He died in Vienna on 
October r., . u . . ' 

. Hann was a most voluminous author. Vienna 
was a great centre for the study of Erd-kunde, 
aitd ; the school of meteorology and geophysics, 
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which owed much of its inspiration to Hann, is 
probably without a parallel in the world. The 
recital of his work by the Royal Meteorological 
Society at the award of the Symons medal in 
1904 refers to 121 titles in the Royal Society 
catalogue and the following comprehensive 
books : Astronomical geography, meteorology, 
and oceanography in “ Allgemeine Erd-kunde,” 
published in 1881 by himself conjointly with Profs, 
Hochstetter and Pokorny; in 1883, ” Handbuch 
der Klimatologie,” which has now reached three 
editions, and is recognised everywhere as the 
standard work on that subject; in 1887, “Atlas 
der Meteorologie,” forming part 3 of Berghaus’s 
“Physikalischer Atlas”; and, lastly, in 1901, the 
“ Lehrbuch der Meteorologie, ” “ the most 

thorough treatise in all branches of the science,” 
an indispensable work of reference for all meteor¬ 
ologists, which also has now passed into its third 
edition. 

The amount of information contained in these 
works is extraordinary, and the method of present¬ 
ing it equally remarkable, so much so that Hann’s 
name is a household word wherever meteorology 
is discussed, and his position as the leading 
meteorologist of the world is unchallenged. While 
everything passed under his notice as editor of 
the Zeitschrift, he had a genius for seeing the 
bearing and noting the scientific connection of the 
various contributions of authors writing from 
many points of view. It is to Hann perhaps more 
than to anyone else that we owe the advances 
which have been made in recent years from a 
heterogeneous collection of meteorological erec¬ 
tions towards a meteorological edifice on ordered 
scientific lines. 

It is not practicable, within the limits of this 
notice, to make any enumeration of his own con¬ 
tributions to the science; his books are the best 
guides. From the first, mountain observations 
were among his favourites, and from that point 
of view he was the first to discover that a cyclone 
is in reality a cold creature. Flis studies in 
climatology led him also from the first to insist 
on the need for precision in the evaluation of 
mean daily temperature, and in recent years he 
wrote important papers on the subject with refer¬ 
ence especially to the temperatures of tropical 
countries. 

Hann was, indeed, the chancellor of the realm 
of meteorology. “ It is said that the chief notary 
or scribe of the Roman Emperor was called 
chancellor either because he was entrusted with 
the power of obliterating, cancelling , or crossing* 
out such expressions ... as seemed to him to be 
at variance with the laws or otherwise erroneous; 
or, more probably, because he sat intra cancel - 
los f within the lattice-work or railings which were 
erected to protect the Emperor from the crowding 
of the people.” As one reads this definition of 
what a chancellor was and did, we may well'think 
of Hann, Indefatigably occupied in the seclusion 
of his room in the Hohe Warte of the Imperial 
City of Vienna, protected from the crowding of 
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official duties, yet in continuous touch with the 
whole meteorological world, wasting no time over 
controversy, keen to appreciate the scientific laws 
and scrupulous impartially to place everything 
that complied therewith at the service of the whole 
scientific world. 

Fully occupied in the enjoyment of his work, he 
was too busy for journeys that would separate 
him from it. Since 1898 he has not often been 
seen outside Vienna or his summer resort. He 
leaves a widow r , a son, and two daughters to 
mourn his loss, which calls forth the assured sym¬ 
pathy of colleagues and friends in all parts of the 
world. 

. Hann received many distinctions. ' He was 
“ Hofrat ” in 1891, and subsequently was en¬ 
nobled with the prefix “von but he made little 
display of the distinction. He had also the Ehren- 
zeichen fur Kunst und Wissenschaft, and was a 
Knight of the Prussian Order “Pour le Mdrite,” 
a member of the Academy of Vienna,, and 
honorary or foreign member of foreign academies 
and societies in all parts of the world. He was 
the recipient of the Buys Ballot medal, the Symons 
medal, and many other recognitions of his pre¬ 
eminent services. Napier Shaw. 


Benjamin Harrison. 

The late Benjamin Harrison was born on 
December 14, 1837, at Ightham, Kent, where his 
family had resided for several generations. Edu¬ 
cated locally, he had the good fortune to be trained 
by two schoolmasters interested in science and 
archaeology, and thus the natural trend of his 
mind was greatly stimulated. On leaving school 
at the age of fifteen he entered his father's shop, 
and after his father’s death carried on the busi¬ 
ness of grocer until a few years ago. He passed 
peacefully away on October 1 after a few days’ 
illness in the house in which he was born. He 
was married twice, his first wife dying in 1877* 
and his second wdfe (for many years an invalid) 
surviving him only a week. He leaves one son 
and two daughters. 


In early life Harrison was a keen botanist and 
an. enthusiastic, collector of fossils and flint imple¬ 
ments, and he soon got in touch with such well- 
known workers as the late Lord Avebury, F. C. ]. 
Spurrell, and Roach Smith. In 1870 he met the 
late Sir Joseph Prestwich, w T ho, perceiving the 
importance of his discoveries, encouraged him in 
many ways. As a result of Harrison’s field work, 
Prestwich, in 1889, published his well-known 
paper on the Palaeoliths of Ightham (Quart. Journ. 
Geol. Soc., vol. 45, pp. 270-294), followed in 1891 
by the Darenth paper (op. cit. s vol. 47, 
pp. 120-160), and in 1892 by the paper on the 
plateau implements (Journ. Anthrop. Inst., 
vol. 2 1, pp. 246-262), Prestwich claiming for 
these rudely chipped flints a much greater anti¬ 
quity than the Palaeoliths. This was the begin¬ 
ning of the great “ Eolithic ” controversy which 
has not yet received its final solution, and it 
would appear as though there will always be two 
opinions respecting ‘"Eoliths.” Henceforward 
Harrison’s spare time was spent in accumulating 
evidence in support of the tfi Eoliths ” and in 
elucidating other prehistoric problems, whilst his 
house became a Mecca for all students. 

Harrison’s name will always be associated with 
“Eoliths,” but it was his evidence that enabled 
Prestwich to establish the “ hill group ” of Palaeo¬ 
liths whilst the excavations carried on by Harrison 
at the rock shelters at Oldbury yielded many late 
Palaeoliths wffiich are now regarded as St. 
Acheul II. Harrison published but little, yet no 
one was more willing to assist others with his 
knowledge. An extremely w r ell-read man, his 
ready wit, kindness of heart, and cheerful dis¬ 
position endeared him to a large circle of friends, 
who now mourn the loss of “old Ben.” In 1895 
he was awarded the Lvell fund by the Geological 
Society, and in later life he was the recipient of 
a Civil List pension. Harrison was one of those 
humble workers for science who, in the face of 
great difficulties, rise superior to their surround¬ 
ings by strength of character and industry, and 
leave an imperishable name behind. 


Notes. 


At a meeting of the Optical Society held on Thurs¬ 
day, October 13, the resolution passed early in 1915 
suspending certain members, subjects of countries 
then at war with Great Britain, was revoked. 

The Thomas Hawkslcy lecture of the Institution of 
Mechanical Engineers for the present year is to be 
delivered at the institution on Friday, November 4, at 
6 o’clock, by Dr. H. S. Hele-Shaw, who will take 
as his subject “Power Transmission by Oil.” 

At the opening of the annual meeting of the Soci 4 td 
de *Chimie industrielle on October 10 the Dumas \ 
medal of the society and an illuminated address were 
presented by M. Dior, Minister of Commerce, to Sir 
William J. Pope. 
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“ Early Relations of Egypt, Babylonia, and Syria ” 
is the subject of a lecture to be delivered by Mr. 
Percy E. Newberry on Thursday, October 27, at 
8.30 p.m., at the rooms of the Royal Society, Burling¬ 
ton House. This lecture is the first of a series on 
Egypt to be arranged by the Egypt Exploration 
Society. Tickets and further details can be obtained 
from the Secretary, 13 Tavistock Square, W.C.i. 

The programme for the session 1921-22 of the In¬ 
stitute of Metals contains, in addition to announce¬ 
ments of general meetings of the institute,, the first 
list of meetings of the newly-formed London Local 
Section. There are now in -existence local sections 
in Birmingham, Sheffield, Glasgow,, and London, and 
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monthly meetings have been arranged at which papers 
by well-known workers will be read. Membership of 
local sections is open free to ail members of the in¬ 
stitute. The council of the institute has sent out, 
with the annual programme, a pamphlet comprising 
a series of notes tor the guidance of those preparing 
papers for publication in the Journal of .the institute 
of Metals. This action should result not only in a 
commendable uniformity in the form of papers, but 
'may also secure economy in the costs of pro¬ 
duction of scientific communications—a result much 
to be desired. 

In a thoughtful article in The Scientific Monthly 
for September (p. 214J Prof. Irving Fisher dis¬ 
cusses impending problems in eugenics resulting from 
war, hygiene, birth-control, and immigration. He 
concludes that his surveys ‘'seem to indicate that 
much of what we call progress is an illusion, and 
that really we are slipping backwards while we seem 
to be moving forwards. Human ambitions under 
the opportunities afforded by civilisation seem to 
sacrifice .the race to the individual. We congregate in 
great cities and pile up great wealth, but are con¬ 
quered by our very luxury. We,seek imperial power 
and not only damage, but destroy, our germ plasm 
‘in war. We seek social status and education, but 
limit motherhood. Like moths attracted by a candle, 
we fly towards the glamour of wealth and power 
and destroy ourselves in the act.” 

A timely and very necessary protest against the 
restrictions imposed upon the collection of birds and 
their eggs for scientific study in certain States in Cali¬ 
fornia appears in California Fish and Game (vol. 7, 
No. 3). It is pointed out that there “are about one 
hundred and fifty scientific collectors in California, as 
contrasted with more than one hundred and eighty 
thousand ‘hunters/*’ or, as we should say, “sports¬ 
men.” “Since practically all useful information 
regarding wild birds and animals,” it Is remarked, 

“ is a result of the acquisition of specimens, the neces¬ 
sity for work of this kind is evident. The curtailment 
of scientific collecting must result in decreased scien¬ 
tific information. Furthermore, there is a danger of 
decreasing the number of ornithologists by cutting off 
the opportunity for the right kind of study. Our best 
ornithologists owe their early interest and their 
development largely to the unrestricted chance for 
securing' specimens.” We heartily endorse this 
protest, 

Messrs. 3 EL A. Hooton and C. C. Willoughby, in 
the Papers of the Peabody Museum of American 
Archeology and Ethnology, Harvard University 
(vol. &, No, 1), report the results of the excavation 
of an Indian village site and cemetery near Madison- 
ville, Ohio. The occupation of this site covered the 
interval immediately preceding the first intercourse 
of the Indians of this region with Europeans, and 
extended into the proto-historic period, during which 
the inhabitants were able to procure a small amount 
of European metals and glass beads, either from 
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early missionaries or travellers, or indirectly through 
their Indian neighbours. This culture in prehistoric 
times extended over a considerable portion of southern 
Ohio, and there appears to have been a migration 
of these Indians, driven south by the Iroquois, into 
the region of the Ohio River. Unfortunately there is 
little osteological material available from the States 
of Indiana and Kentucky for comparison with that 
of Madisonville, and the skeletal remains from the 
graves of the great earthwork builders of Ohio, now 
in the museum, have not been as yet systematically 
studied. 

In the Fortnightly Review for October Mr. 
Julian S.‘ Huxley makes some suggestive observa¬ 
tions on the evidences of variation and evolution as 
they occur in nature, derived from his study of the 
bird life of Spitsbergen during a visit to that island 
as a member of the Oxford University Expedition, 
The ringed or bridled guillemot is a simple Men- 
delian mutant of the common guillemot, differing 
only in the presence of a line of white encircling the 
eye and prolonged backwards across the side of the 
head. The two varieties live together and inter¬ 
breed. The process of differentiation has progressed 
further in the Spitsbergen puffin and Mandt’s guille¬ 
mot, which are distinct northern geographical races 
of the common puffin and black guillemot, char¬ 
acterised by their larger size and paler colour.. In 
the Spitsbergen geese, skuas, and eiders are found 
closely related species inhabiting the same region, but 
adapted to different modes of life. They are distinct 
in habit as well as in structure; the barnacle goose 
nests on the cliffs, the Brent goose on the low 
islands; Buffon’s skua appears to keep more to the 
hills than Richardson’s skua, while the king eider 
has been found nesting only singly on the tundra, 
not, like the common eider, in multitudes on islets. 

An excellent summary of our knowledge of the 
** bacteriophage ” is given by d’Herelle, its discoverer, 
in La Nature of October 1, p. 219. The funda¬ 
mental observation on this subject is as follows: 
a patient suffering from the bacillary form of dysen¬ 
tery is observed for, say, thirty days. Every day a 
sample of the faeces is mixed with broth, filtered 
through a porcelain filter to remove the bacteria pre¬ 
sent, and the series of filtrates is kept. At the end of 
the thirty da^s, thirty broth cultures of B. dysenteriae 
are prepared, and then to each culture tube one drop 
of a faeces filtrate is added, and the tubes are incu¬ 
bated. After twelve hours the following kind of re¬ 
sult is obtained; tubes 1 to 6, unchanged; tubes 7 
to 18, entirely dear and free from turbidity; tubes 
19 to 30, unchanged. In the clear tubes the dysentery 
bacilli will be found to have dissolved, hence the 
disappearance of turbidity. D’Herelle maintains that 
the agent which causes the solution of the dysentery 
bacilli is an ultra-microscopic organism, to which he 
gives the name “bacteriophage,” and which he sup¬ 
poses is of importance in cure and in immunity. 
Others believe that the agent is a catalyst which 
causes micro-organisms to produce autolytic ferments. 
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In Natural History (vol, 21, No. 3), Hr. F. Morton 
Jones gives a most interesting account of the influence 
of insect-trapping plants on their insect associates, 
with special reference to those species of the moth 
Exyra which pass their entire life-cycle in intimate 
contact with pitcher plants of the genus Sarracenia. 
There are three species of Exyra, two of which are 
confined each to a single species of Sarracenia, and 
a third species, more adaptable than the other two, 
which seems equally at home in five other species of 
pitcher plant. Mr. Jones considers the plant-insect 
relation stage by stage in the life-C5 r cle of the insects. 
He points out first those adjustments common to them 
all which relate to the general plan of the insect trap 
of Sarracenia, indicating an association ante-dating 
the splitting of the insect group, if not the plant 
group, into its several species. He then indicates the 
further adjustments which each species of moth 
shows to its own species of food plant, suggesting 
that the process of adjustment has continued, either 
coincident with the development of the plant species 
or at least following the insect’s association with the 
plant. He concludes that the peculiar characters of 
the plant have been a significant factor in deter¬ 
mining the course of evolution of the insects, and 
demonstrates the stages by which the latter have be¬ 
come adapted to their uniquely dangerous habitat. 

Writing in the August number of the South African 
Journal of Industries on 44 Science in the Sendee of 
the State,” Mr. T. G. Trevor complains that the 
government of nations is still in the hands of the 
” predatory ” class, although the civilisation of to-day 
depends in every detail of its existence on science 
and the labours of the “ creative ” class. He attri¬ 
butes the unfavourable position of the scientific and 
technical classes in the South African civil service to 
this fact. Scientific workers in the Union’s civil 
service are pilloried indiscriminately with the clerical 
and administrative classes when the Parliamentary 
estimates are under discussion, yet since Lord Milner 
inaugurated the scientific departments of the Union 
Government service, “locusts have disappeared, 
malaria is a thing of the past, whole districts which 
were formerly regarded as impossible for white popu¬ 
lation are now fully peopled.” The work on irriga¬ 
tion and cattle diseases has transformed vast areas. 
What is more important still, these services rendered 
“ are infinitesimal compared to what they might be if 
it were once appreciated by the country at large 
what scientific work really is.” The country should 
regard the expenses of those civil servants who are 
engaged in research and productive work as an in¬ 
vestment. Instead, the Government offers a much 
lower salary to a chemist than the Rand Club offers 
to its billiard markers. Mr. Trevor outlines the ad¬ 
ministrative scheme under which the ti Union’s 
men of science suffer. He is under the impression that 
things are vastly different in this country; there he 
is mistaken. Salaries are probably on a better level, 
but Mr. Trevor’s criticism of the attitude towards 
science, the ignorance of the Parliamentarian, the 
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. contempt of the administrator, and the indifference of 
the average citizen, can be applied with equal apposite¬ 
ness to the condition of affairs here. 

The Kew Bulletin (No. 6, 1921) contains an account 
of a visit to the Cameroons and Nigeria by Dr. A. W. 
Hill, assistant director of the Royal Botanic Gardens, 
undertaken at the request of Sir Hugh Clifford, 
Governor of Nigeria. The main object of the visit 
was to report upon the Botanic Gardens at Victoria, 
Cameroons, which have suffered from some neglect 
during and since the war. A description of the 
gardens and associated buildings is given, and Dr. 
Hill strongly recommends their restoration to a state 
of proper order and efficiency. A large area of the 
British sphere of the Cameroons, from sea-level to 
about iSoofk, is occupied by large plantations, where 
cocoa, rubber, kola, oil palm, and bananas are exten¬ 
sively cultivated. The writer emphasises the need for 
a department of plant pathology a’t the Victoria 
Gardens for the investigation of the problems in rela¬ 
tion to plant-diseases, selection, breeding, and the 
soil, which will arise on these extensive plantations. 
In addition to research, instruction should also be 
an important function of the garden. In Nigeria . 
somewhat different conditions prevail; the soil is 
generally less fertile, and the cultivated plots are in 
native hands, and relatively small. Dr. Hill insists 
on the need for appointing agricultural chemists to 
study the principles of the native practices of culti¬ 
vation, and to develop and improve any that are 
found to be of value. Economic botanists are also 
needed to investigate the native economic products 
and demonstrate their value for the good of the com¬ 
munity. A brief visit was made to the Bauehi 
Plateau, a dry granitic area in Northern Nigeria, the 
botany of which had not previously been studied, and 
proved to be of considerable interest. 

In a pamphlet published by the Institution of 
Water Engineers, Mr. T. Sheppard collects the pub¬ 
lished facts relating to Spurn Point and the lost 
towns of the Humber coast. As regards Spurn 
Point, plans, and in recent times, measurements, 
give accurate data as to the growth of the land. This 
has been so rapid that from the seventeenth century 
onward the lighthouse at the point has been con¬ 
tinually moved westward. Thus between 1766 and 
1771 the point is said to have grown 280 yards in 
length, although during the next century its growth 
was slower, and barely exceeded the same amount. 
The point is still extending in length and width, but 
if the growth continues a break will occur some¬ 
where in this narrow spit of land. This has prob¬ 
ably occurred in the past, since more than one old 
chart shows an island where the peninsula now is. 
The lost town of Ravenser, the site of which is un¬ 
certain, possibly existed on such an island. Founded 
by the Danes in the ninth century, Ravenser became 
in time a flourishing and wealthy port, but during 
the sixteenth century it was entirely swept away. 
The last reference to the place is said to have been 
in Leland’s “ Itinerary.” Mr. Sheppard goes at length 
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into the story of this and other towns that have now 
vanished from the south and east coasts of Holderness. 

The Jahrbuch des Norwegischen Meteorologischen 
Instituts for 1920 has been issued. As usual, it gives 
detailed data from Aas and Kristiania, a summary of 
the daily data from twelve important stations, and 
monthly means for some 70 stations. The volume 
also contains data from the Norwegian meteoro¬ 
logical station at Green Harbour, Spitsbergen, includ¬ 
ing monthly means for 1919, and the daily records 
from July, 1919, to June, 1920. The Norwegian rain¬ 
fall statistics for 1920 are published in “Nedboriakt- 
tagelser i Norge,” and include data from 485 stations. 
A large-scale, rainfall map of Norway is included. 

Some notes on the “rollers ” of Ascension and St. 
Helena are given on the Meteorological Chart of the 
East Indian Seas for November. As is well known, 
the leeward shores of these islands frequently expe¬ 
rience a heavy swell from the north-west, which, 
setting in without any warning, produces a heavy 
surf. At other times, but less frequently, the swell 
is from the south-west. During the continuance t of 
these rollers, which are heaviest during January and 
February, landing is difficult and hazardous. Re¬ 
cords fpr St. Helena show that rollers prevail on 
about twenty-five days, and heavy swell on rather 
more than twice as many days in the year. The 
cause of this phenomenon is not thoroughly under¬ 
stood, but ic is supposed to be due to distant gales 
of wind, either in the North or South Atlantic, blow¬ 
ing in the direction of the islands. This explanation 
appears to suit the facts, but further investigations 
are required. It is probable that the heavy swell on 
the Gold Coast has a similar origin. 

Col. Sir S. G. Burrard's discussions of gravity 
anomalies in northern India and of the relation of 
The Himalayas to the Gangetic trough have been 
quoted in Nature (vol. 97, p. 391, 1916, and vol. 103, 
p. 351, 1919). His review of the evidence in favour 
of the theory of isostasv appeared in the Journal of 
the Royal Geographical Society for July, 1920. In 
1917 Mr. R. D. Oldham published his important 
memoir on “The Structure of the Himalaj’as and the 
Gangetic Plain ” (Mem. Geol. Surv. India, vol. 42, 
pt. 2), in which he laid stress on the mass of com¬ 
paratively light sediment in the great trough stretching 
southward from the mountains. Lt.-Col. H. McC. 
Cowie (Survey of India, Prof. Paper 18, 1921) now 
puts forward “A Criticism of Mr. R. D. Oldham’s 
Memoir,” in which he reviews the whole series of 
gravity anomalies in the region as at present known, 
and concludes that a deficiency of mass, widespread 
throughout the Gangetic area, is insufficient to explain 
the “very rapid fall, in a northerly sense, in the 
value of the residual between Dehi-a Dun and Kalian a, 
Birond and Bansgopal, Siliguri and Jalpaiguri.” The 
observed pendulum deflections at these and a number 
of other stations, and those deduced by taking into 
consideration a Gangetic trough in addition to surface 
masses, are given in Table VIII. Two series of 
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residuals are obtained by subtracting from the ob¬ 
served deflections, first, the calculated deflections pro¬ 
duced by the surface-features and their compensation, 
and, secondly, these deflections as modified by a trough 
of the dimensions given by Mr. Oldham. Lt.-Col. 
Cowie finds so little difference between the resulting 
quantities that the characteristic anomaly on the 
Himalayan edge remains for him a problem awaiting 
solution. The large contoured map on the scale of 
1 :3,000,000 accompanying his paper includes the 
whole “ Himalayan-Tibetan mass,” and has many 
obvious uses. Kaliana is given on it as Kallana. 

The October issue of the Philosophical Magazine 
contains a paper on “Escapements and Quanta,” 
which Sir Joseph Larmor communicated to the 
British Association at Edinburgh, and in which he 
suggests that the atom may be analogous to a clock. 
The outer electron system of the atom, on which its 
chemical and spectroscopic properties depend, and 
which has certain definite rates of oscillation, would 
correspond to the pendulum, or better, to a com¬ 
pound pendular system of a clock, and the inner core 
of the. atom to the spring which, by means of the 
escapement, slowly imparts its energy to the pendu¬ 
lum in quanta fashion. Dynamical systems of this 
type are worth introducing into our theories of atomic 
constitution, and will, Sir Joseph thinks, well repay 
investigation. 

The Sochh'e Genevoise d’Instruments de Physique 
send us an account of their new “universal micro¬ 
scope for mineralogical researches,” intended for re¬ 
search work on the optical characters of microscopic 
crystals in thin sections of rocks. It can be arranged 
either so as to have the objective rigidly attached to 
the rotating stage in the manner devised by Naehet, 
or with the objective stationary while the stage 
rotates, and the Fedorov or theodolite stage can then 
be employed. There Is apparently no mechanism for 
the simultaneous rotation of the Nicols. The stage 
can be lowered for use with objectives of long focal 
length—a, circumstance which will be very useful in 
many cases. Another unusual feature is the use of 
adjustable adapters which remain fixed to the objec¬ 
tives. By means of these the small differences 
of centring between different objectives may be 
eliminated. A similar arrangement has been employed 
in this country. 

The concluding remarks of the chairman, Mr. P. 
Raghavendra Rao, of the Board of Scientific Advice 
—to use its new name—at the Mysore Economic Con¬ 
ference held at Bangalore in June, dealt with the 
activities of the Board during the preceding year. The 
Government has been approached with the view of in¬ 
ducing it to irrstal plant for the production of sulphuric 
acid at the Bhadravati Iron Works. It is pointed out 
that as charcoal is the chief fuel used, it would be of 
considerable economic advantage if the grey acetate 
of lime, which is obtained from the acetic acid formed 
during production of charcoal, could be converted into 
glacial acetic acid on the spot. The Board has also 
j considered the question *of the manufacture of tannin! 
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extracts and of lac, as well as matters relating to the 
development of the sugar industry. Arrangements 
have been made by which one or two Indian students 
can receive a training in the scientific manufacture 
of sugar under the Imperial Department of Agricul¬ 
ture, Barbados, West Indies, and .it is stated that 
the course is open to a student of chemistry or any 
other who is prepared to consider it. 

A note of the meeting at Bergen of the Inter¬ 
national Commission for the scientific investigation 
of the upper air, is given in the Meteorological Maga¬ 
zine for September. The meeting commenced on 
July 26, and was continued on the following days. 
The preceding (seventh) meeting of this Commis¬ 
sion was held in Vienna in 1912, though at that 
meeting the time was mainly occupied with business 
questions, little time being given to scientific discus¬ 
sion. At the Bergen meeting, this year, the leading 
place was given to scientific contributions from the 
members of the Commission and other meteorologists 
interested in the work. Much attention was directed to 
further developments in the study of the Polar Front. 
Broadly speaking, the Scandinavian school finds that 
depressions occur in families of four, each following a 
track slightly further south than its predecessor, the 
first and third of the family being generally more in¬ 
tense than the second and fourth. The note mentions 
that on the average a new family begins every 6J 
days. The Commission decided that an international 
publication of the results of the investigation of the 
upper air on certain selected days should be continued, 
and a table is given showing the dates when the 
ascents are to be made. A report of the proceedings 
of the meeting has been published, and was presented 
to the International Meteorological Committee re¬ 
cently held in London. 

At the autumn meeting of the Iron and Steel Insti¬ 
tute recently held in Paris a paper was contributed by 
M. L. Guillet on “The Position of the Metallurgical 
Industries of Northern and Eastern France : Their 
Destruction and Reconstruction.” M. Guillet himself 
writes with first-hand knowledge of this subject, and 
emphasises that of the total destruction only a very 
small proportion was due to actual war damage; the 
bulk of it was deliberate, and had as Its object the 
putting of French iron and steel works out of action 
for many years to come. He states that in some 
regions the work of demolition was carried out so 
systematically that a whole arsenal of works-breaking 
machinery was created for the purpose. He himself 
removed at the Biache Saint-Vaast Copper Works, 
near Arras, a whole series of high-explosive cartridges 
from the principal parts of the plant and machinery. 
The work of reconstruction has been truly remarkable 
considering the conditions under which it had to be 
undertaken. After the armistice it was impossible to 
rely on finding anything which might be needed in 
the immediate locality. Machinery, raw materials, 
and labour were lacking, and the workmen were 
scattered far and wide. A lack of coal and means of 
transport made it impossible to rely upon regions still 
intact. Details are given of how this situation was 
met in a number of the most important metallurgical 
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districts and of the results accomplished. Despite the 
above handicaps and financial difficulties arising out 
of the incomplete Peace Treaty, the works are little 
by little resuming their activities. Moreover, in the 
course of their reconstruction they have been com¬ 
pletely modernised, and it is probable, therefore, that 
their efficiency will be considerably increased. M. 
Guillet regard's the outlook as both prosperous and 
promising. 

Among the forthcoming books included in the an¬ 
nouncement of the Cambridge University Press in 
Nature of September 22, p. 131, was one by Major 
P. A. MacMahon, "New Mathematical Problems,” 
the title of which, we are now informed, should 
have been given as “New Mathematical Pastimes/’ 
The book contains a series of puzzles based on the 
permutations and combinations of elementary geo¬ 
metrical shapes, and is a contribution to the litera¬ 
ture of mathematical recreations. 

“Ocean Research and the Great Fisheries,” by 
G. C. L. Howell, Is announced by the Oxford Uni¬ 
versity Press as almost ready. The author writes 
about the organisation of ocean research, statistics, 
the apparent effect of the war on fish supplies, fish 
culture, etc., and discusses the problems connected 
with a dozen of the most important kinds of fish, 
dealing with the varieties separately. 

“The Dictionary of Applied Physics,” which 
Messrs. Macmillan and Co., Ltd., propose to issue 
under the editorship of Sir Richard Glazebrook, is 
now in an advanced stage of preparation. The work 
will appear in five volumes of 600-700 pages each, the 
subjects of which are . as follows :—(1) Mechanics, 
Engineering, and Heat; (2) Electricity; (3) Metrology, 
Meteorology, and Measuring Appliances; (4) Metal¬ 
lurgy and Aeronautics ; and (5) Optics, Sound, and 
Radiology. It is hoped that vol. 1 will be ready for 
publication early in 1922, and it will contain Im¬ 
portant articles by a number of distinguished con¬ 
tributors. Sir Alfred Ewing has written on thermo¬ 
dynamics, the liquification of gases, and refrigera¬ 
tion, Sir Charles Parsons and Prof. Stonev on the 
steam turbine, Sir Dugald Clerk and Mr. Burls on 
the internal-combustion engine, Prof. Dalbv on the 
balancing of engines, and Dr. E. H. Griffiths on the 
mechanical equivalent; while Dr. Horace Lamb has 
provided several articles on related mathematical ques¬ 
tions. Other topics dealt with are friction, lubrica¬ 
tion, ship resistance, manometers, the determination 
of the elastic constants of materials, dynamometers, 
the theory of elasticity and its application to struc¬ 
tures, hydraulics, and the kinematics of machinery. 
In the heat section Dr. Cohlentz has written on the 
experimental verification of the laws of radiation, Mr. 
C. G. Darwin on radiation theory and the quantum, 
Mr. W. C. D. Whetham on the phase rule, Mr. Ezer 
Griffiths on calorimetry and pyrometry, and Prof. 
Porter on thermal expansion. The editor has thus 
secured the services of a recognised authority on each 
of the subjects dealt with, and this plan has also 
been adopted in the remaining volumes which the 
publishers hope to issue at short intervals after the 
appearance of the first. 
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Our Astronomical Column, 


The Lunar Eclipse of October 16.— The three 
Interesting phenomena of the present year—the solar 
and lunar eclipses and the occuilation of Venus—have 
all been favoured with fine weather in London. The 
chief interest of the lunar eclipse on October 16 was 
the varied colouring of the shadow. The outer por¬ 
tion was bluish- or slate-grey, the inner portion 
decidedly ruddy. It is not difficult to give an ex¬ 
planation ; the 'light reaching the outer portion needed 
onlv a small amount of refraction, and passed 
through the higher regions of the earth’s atmosphere, 
suffering but little absorption, while that near the 
centre of the shadow underwent large refraction, 
and must have passed close to the earth’s surface, so 
that only the long red waves could get _ through. 
Some have reckoned this as a dark eclipse; the 
present writer would class it as of average character, 
having seen both darker and brighter eclipses. There 
was a large amount of lunar detail plainly visible in 
the outer region of the shadow; a Greenwich photo¬ 
graph with 40 seconds’ exposure showed the Maria 
and bright rays conspicuously.” Two of the predicted 
occultations were successfully observed at Greenwich. 
The sky near the moon was too bright to permit the 
others to be seen. 

Reform of the Calendar. —The Astronomical 
Union will meet next year in Rome, and among fhe 
committee meetings that will be held there is one 
on calendar reform. This committee is presided over 
by Cardinal Mercier, and includes Sir F. W. Dyson 
and Prof. Sampson from Great Britain, MM. 
Bigourdan and Deslandres from France, M. Lecointe 
from Belgium, and Prof. Campbell from the United 
States. The main outlines of the reforms to be dis¬ 
cussed include a more uniform arrangement of the 
lengths of the months, alteration in the position of 
the leap day (the end of the year would be far more 
convenient from the point of view of astronomical 
tables), and making the incidence of the week-days 
the same every year by placing one day a year (two 
in leap year) outside the weekly reckoning. The 
further question of the fixation of Easter may be 
raised, but the committee will, of course, not attempt 
to make any change without seeking ecclesiastical co¬ 
operation. The question of calendar reform has been 
mooted for many years, but it is much easier to recog¬ 
nise the inconveniences of the present system than 
to agree on an alternative one. 

The Spectrum of 0 Cassiopeiae. —Major W. J. S. 
Lockyer and Mr. D. L. Edwards contribute a paper 
on this spectrum to the June Monthly Notices. They 
show that it is intermediate between those of a Cygni 
and y Cygni. Thus the hydrogen lines and the 
enhanced lines of manganese and iron progressively 
weaken from a to 7, while the remaining iron lines 
and the enhanced lines of titanium progressively 
strengthen,. Seven stars are indicated with spectra 
almost exact replicas of that of 0 Cassiopeise, includ¬ 
ing^ Canopus and a Leporis. Eight other stars are 
indicated with spectra intermediate between those of 
0 Cassiopeia and 7 Cygni; thev include the two 
Cepheid variables, rj Aquilae and 8 Cephei; it is 
further stated that the spectra of these two approach 
that of 0 Cassiopeiae at maximum, and that of 7 Cygni 
at minimum. Reasons are given for inferring that all 
the stars discussed are giants, with temperatures highest 
in the a Cygni type and lowest in that of 7 Cygni. 

: The paper also discusses the differences between 
the spectra of giant and dwarf stars of spectral type F, 
Procyon being taken as a representative of the 
dwarfs. The hydrogen lines are much sharper in the 
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giant stars, and the enhanced metallic lines more 
pronounced. 

Reproductions are given of five of the spectra ILs* 
cussed, and it is also pointed out that the research 
has some importance in connection with the inter¬ 
pretation of the spectra of novas, the earlier stages 
of which resemble the a Cygni type. 

Minor Planets. — Astr, Xach., No. 5122, contains 
an important research bv Edzard Noteboom on the 
perturbations of Eros, in continuation of work on the 
subject by Prof. Witt, the discoverer of Eros. The 
actions of Mercury, Uranus, and Neptune, though 
almost insensible, are included for completeness. The 
observations of eleven oppositions, from 1893 to 1914, 
are compared with theory and twenty-four normal 
places formed. After correcting the earth’s mass, the 
comparison shows that the largest discordance is 4", 
most of them being under 2 ;/ . The research was 
undertaken mainly to investigate the large terms pro¬ 
duced by the earth, and thus obtain a correction to 
its mass. The combined mass of the earth and moon 
was found to be 1/(328370 ± 102), leading to a solar 
parallax of 8-799L 

It is important that Eros should be well* observed 
at every opposition. Only two observations were 
available in 1903. It is still of magnitude 11J, and a 
continuation of "Mr. Seagrave’s ephemeris for Green¬ 
wich midnight is given :— 
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The same issue of Astr. Nadi* contains an investiga¬ 
tion of the orbit of the planet 887 Aiinda. ft was dis¬ 
covered four years ago by Prof, Wolf, and approaches 
closely to the earth’s orbit in perihelion, but has large 
eccentricity; as its period of four years is about one- 
third of Jupiter’s period, the perturbations by that 
planet will be large. They have been investigated by 
Mr. K. Schiitte, who gives a search ephemeris for the 
present return. The recovery of the planet is desir¬ 
able, but as the magnitude is 13*3 and the declination 
south, it is useless to give the ephemeris here. 

The Centenary of “ Astronomische Nachrichten.” 
—Astronomische Nachrichten , founded in 182T by 
Schumacher with the encouragement of Gauss, has 
celebrated its centenary by the publication of a re¬ 
markable “ Jubilauinsnummer,” which contains 
articles by astronomers in all the continents, who join 
in expressing appreciation of the valuable work that 
this publication has done for astronomy. It has 
from the beginning exhibited a cosmopolitan spirit, 
aiming at the general and rapid diffusion of important 
information, and giving a large portion of its space 
to articles from other countries than its own. As 
Mr. R. T. A. Innes says in a cordial message : u Con¬ 
tinuity has been maintained ; the Astronomische Nach¬ 
richten is in 1921 what it was in 1821, the astro¬ 
nomer’s newspaper, its columns ever open for astro¬ 
nomical news from any part of the world,” 

One of its features has been the absence of fixed 
days of publication, all important communications 
being published with the smallest possible delay. It 
has, however, conformed almost exactly to an averdge 
weekly interval. The periodical has been invaluable 
to workers in the special lines of comet and minor 
planet, observation, and the advance of knowledge in 
these branches is largely due to its aid. 

The following is a list of the principal contents of 
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the “jubilee number. ” O, Bergstrand writes on the 
effective wave-lengths of the galactic stars; A. S. 
Eddington on the dynamical equilibrium of the stellar 
system; P. Guthnick and A. A. Nijland on the 
Cepheid problem; J. G. Hagen on dark nebulae; 


H. Shapley on the galactic distribution of the B stars; 
and H. v. Zeipel on the masses of stars in clusters. 
The list is not exhaustive, but will serve to give an 
idea of the varied contents of this memorable pub¬ 
lication. 


Geology of the South Wales Coalfield . 1 


AS is pointed out by the Director in the preface 

to the memoir under notice, the district, though 
not containing many deposits of economic importance, 
•includes a very extensive series of rocks, ranging 
from the Ordovician to the New Red, and the hope 
-is expressed that the district will be recognised as a 
typical area for the stud}’ of the formations repre¬ 
sented, as developed in S.W. Wales. 

The area shows considerable physical diversity. 
•The highest ground is formed by remnants of a 
plateau mainly consisting of Lower Old Red Sand¬ 
stone. The remnants are separated from one another 
by erosion-valleys and by level tracts chiefly com¬ 
posed of Carboniferous Limestone. The latter are 
referred to as the limestone flats, and considered to 
be . probably the work of the Pliocene sea. The re¬ 
markably level character of these flats is shown in 
the frontispiece. The coast is deeply indented by 
partly drowned valleys (rias), of which the chief is 
Milford Haven. Many of the valleys are independent 
of the geological structure, and afford examples of 
superimposed drainage. 

The oldest rocks occurring in the district are shales 
and sandstones belonging to the Llanvirn series ex¬ 
posed in the anticlines of Freshwater East and Castle- 
martin Corse. Here, too, are seen Silurian rocks, 
which both lithologically and in fossil-contents are of 
the Welsh-borderland type. 

The Old Red Sandstone is specially interesting from 
the intercalation in the upper beds of bands contain¬ 
ing a marine Devonian fauna. These bands, which 
were originally noted by de la Reche, and afterwards re¬ 
ferred to by Salter, have yielded more than fifty species 
of fossils, by far the greater number coming from 
Freshwater West. The author considers that apart 
from these marine intercalations in the highest beds, 
the Old Red Sandstone represents an aqueous deposit 
formed under 44 continental ” conditions. He does not 
believe that any of the rocks are directly aeolian, the 
sandstones being too well bedded and conglomeratic 
to represent sand-dunes, and though the marls may be 
formed of wind-borne dust, it probably settled in water. 

The Old Red Limestones “probably represent pre¬ 
cipitates thrown down as the fresh, tributary w’aters 
carrying the calcium carbonate in solution mingled 
with the more saline water of the basin of deposi¬ 
tion.” The breccias and conglomerates of the Upper 
Old Red contain much igneous material, chiefly acid 
lavas, which, Dr. H. H. Thomas points out, 44 show a 
general resemblance to the pre-Cambrian and lowest 
Palaeozoic rocks of Pembrokeshire, more particularly 
of the part north of St. Bride’s Bay.” In the Ridge¬ 
way conglomerate of the Lower Old Red Sandstone 
the pebbles are chiefly quartzite, igneous material 
being almost unrepresented. 

The Carboniferous Limestone Series (Avonian) is 
perhaps the most interesting formation in the area, 
and the full account now available will be most 
acceptable to all students of these rocks. The author, 
■like all other workers on the Carboniferous Lime¬ 
stone, has been deeply influenced by the work of the 
late Dr. Vaughan, to whom he 44 cannot adequately 
express his indebtedness.” The faunal subdivisions 

1 Memoirs of the Geological Survey: England and Wales. “The Geology 
of the South Wales Coalfield. ” Part 13: “The Country around Pembroke 
and Tenby. ” ' By E. E. L. Dixon. (Southampton: Ordnance Survey 
'Office; London : E. Stanford, Ltd., 1921.) Ss. net. 
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recognised are in the main those of Vaughan’s 
original paper, but the author draws the line between 
the L T pper and Lower Avonian at the top of the 
C x beds, where a marked transgression occurs in the 
northern part of the South Wales area, instead of at 
the top of C 2 , where Vaughan originally drew it. 

The study of the rock-types of the Carboniferous 
Limestone Series is one which the author has made 
peculiarly his own, but he has already treated the 
subject so fully in describing the rocks of Gower 
that there is comparatively little - of a novel char¬ 
acter in the present memoir. A description is given 
of the interesting reef dolomites, and of the char¬ 
acters which lead the author to compare them with 
the reef or knoll limestones of Clitheroe and the 
Belgian Waulsortian. They occur in the C beds of 
the extreme south-west corner of the district, and 
appear to be essentially bryozoan reefs. Oolites have 
been recognised at an exceptionally large number of 
levels in the Lower Avonian. In very numerous re¬ 
spects mentioned by the author the rock-types are 
identical with those of the Bristol district. The term 
44 Zaphrentid-phase, ” which was introduced by 
Vaughan, but not defined, is employed by the author, 
who defines his use of the term. A very lengthy 
fossil list is included. 

The 44 Millstone Grit”—the term used to include 
the sandstones and shales intervening between the 
Carboniferous Limestone and the Coal Measures— 
though 'well exposed, is greatly disturbed, and the 
strata are difficult to correlate. The lower beds are 
shown to contain radiolarian chert and fossils of 
Pendleside type, while the presence of certain plants 
in the upper beds appears to indicate an horizon as 
high as the Middle Coal Measures of the Midlands. 

Certain deposits of a peculiar character preserved 
in fissures or cavities of the Carboniferous Limestone 
are the only ones referred to the New Red (Trias). 
The most remarkable of these are the gash-breccias, 
which are fully described, and illustrated by an 
admirable plate." The author considers that they are 
probably due to the collapse of the roof and sides of 
cavities formed by the underground solution of the 
limestone. 

' A particularly full and interesting account is given 
of the earth-movements which have affected the 
district, and while by far the most important are the 
post-Carboniferous (Armorican) movements, others 
occurred between the Llanvirn and Wenlock periods, 
between the Ludlow and the Lower Old Red Sand¬ 
stone, between the Upper and- Lower Old Red Sand¬ 
stone, between the Upper and Lower Avonian, and 
between the Carboniferous Limestone and Millstone 
Grit. All the chief strike-faults are overthrusts of 
Armorican date, while the cross-faults, which are 
tabulated, also appear to belong in the main to the 
same period of disturbance. 

The district differs from Gower and some other 
parts of South Wales in that glacial deposits are 
nowhere seen resting in clear sequence on undoubted 
raised-beach. 

The memoir is illustrated by five fine plates and 
an admirable series of sketch-maps. It every¬ 
where bears evidence of the minute observation and 
thoroughness which are so characteristic of the 
author’s work. 
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National Institute of Agricultural Botany. 


-pHE King and Queen paid an informal visit to the 
A headquarters of the National Institute of Agri¬ 
cultural Botany at Cambridge on Friday, October 14. 
They were accompanied by Princess Mary, and the 
suite included the Minister'of Agriculture, Sir Arthur 
Griffith-Boscawen. Their Majesties were received at 
the Institute by Sir Lawrence Weaver, chairman of the 
institute, and Lady Weaver and Mrs. Brinton, chair¬ 
man and founder of the ■ Housing Association for 
Officers’ Families, by which the fourteen houses ad¬ 
joining the institute have been built for the accommo¬ 
dation of officers’ widows and disabled officers. After 
the presentation of a number of visitors and members of 
the council of the institute, the Royal party were con¬ 
ducted round the buildings bv Sir Lawrence and Lady 
Weaver and the director of the institute, Mr. Wilfred 
H. Parker. They were shown an exhibit of wheats 
and bar.evs by Prof. Biffen and Mr. E. S. Beaven, 
the different processes of seed-testing by Mr. C. B. 
Saunders, chief officer of the Official Seed Testing 
Station, and a collection of potatoes arranged by Dr. 
Salaman and Mr. H. Bryan, the superintendent of the 
Potato Testing Station, Ormskirk. The Royal party 



■ 
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The institute was constituted as a charitable trust. 
Large contributions to the trust fund were received 
from Sir Robert McAIpine and Sons, Viscount Live- 
den, members of the agricultural seed trade of the 
United Kingdom, the milling industry, and other 
agricultural trades, while a generous gift of a 334-acre 
farm at St. Ives, Huntingdon, was made by Mr. 
Fred Hiam, of Cambridge. The national importance 
of the scheme was recognised by the Development 
Commissioners, who have provided a grant on the il. 
for iL basis. . txr TT ^ , 

The director of the institute, Mr. W. H- 
was appointed in April, 1920. y Prof. K. rL bitten, 
the director of the Plant Breeding Institute at Cam¬ 
bridge University, is one of the vice-presidents of the 
institute, and works in the closest co-operation with it. 

The institute’s headquarters buildings have only 
recently been completed, and were formally opened 
by Sir Lawrence Weaver on Friday, October 7* fhey 
are situated in Huntingdon Road, Cambridge, about 
14 miles from the town, and were designed by Mr. 
p~ M or lev Horder. The thirty acres surrounding the 
buildings'will be utilised as a .trial ground. In addi¬ 
tion to this, the institute owns the 
-- Hiam Farm, St. Ives, Hunting¬ 
donshire, referred to above, and a 
farmhouse and 39 acres of good 
market land at Ormskirk, Lan- 
; eashire, which are used as the 
Potato Testing Station. 

The work "of the institute Is 
divided into three main branches 
1 f (a) T h c C r 0 ft Improvement 

Branch. —The improvement of farm 

M crops will be achieved by the test¬ 
ing of promising new and re-selected 
varieties of all kinds of plants of the 
farm which may be handed to the 
institute by the‘Plant: Breeding In- 
. stitute of Cambridge University, 
other similar organisations, and in¬ 
dividual plant-breeders, the multi¬ 
plication of those stocks which 
have shown the best results as to 
yield and quality, and the subse- 
quent marketing through existing 


Fig. i,— National Institute of Agricultural Botany, Cambridge. which, after further close observa¬ 

tion, are approved by the insti- 

were then conducted to the#council room, where they tute. The growing-on of the new varieties to a corn- 
made the first entries in the visitors’ book, and, after I mercial scale will be undertaken at the Hiam Farm, 


the King had planted a mulberry tree in front of the 
institute to commemorate his' visit, Inspected the 
domestic quarters. Mrs. Brinton then took their 
Majesties to visit the houses occupied by officers’ 
widows, in front of which a second mulberry tree was . 
planted by the Queen. 

The necessity for such an organisation as the insti¬ 
tute became very apparent during the latter years of 
the war, when the imperative need for an increase of 
food production led the Government to introduce a 
measure of seed control This resulted in the estab- 1 
Hshment, In the autumn of 1917, of the English I 
Official Seed Testing Station, and it was from the 
study of Continental methods of seed control that the 
National Institute of Agricultural Botany came to be 
founded In the early part of 1919 by Sir Lawrence 
Weaver, now the Second Secretary of the Ministry 
of Agriculture and Fisheries, who'has been respon¬ 
sible for the administration of the hew control of seeds. 
The institute has been modelled generally on the lines 
of the famous Svalof organisation in South Sweden. 
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St. Ives, and also by contract with farmers in different 
parts of the country. 

(b) The Official Seed Tenting Station for England 
and Wales. —The administration of the English 
Official Seed Testing Station has been delegated to 
the institute by the Ministry 7 of Agriculture. The 
greater part of the headquarters buildings at Cam¬ 
bridge is now occupied by the Seed Testing Station, 
which had hitherto—since its formation-been in¬ 
adequately housed in temporary premises in London. 
’The station is now the largest and best-planned in 
the world. 

(c) The Potato Testing Station. —The institute 
carries out at its Ormskirk station the highly impor¬ 
tant potato immunity trials, which establish the im¬ 
munity or otherwise of different varieties of potatoes 
from the great scourge of wart disease. This work 
is delegated to it bv the Ministry of Agriculture* but 
the institute also holds trials to establish the time 
of maturity,, yield, and quality of potatoes. 

Synonymity in potato varieties has .long been a 
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■source of loss and confusion to potato producers and 
merchants. The synonym committee of the institute, 
consisting of experts both scientific and practical, 
makes an annual report which declares which of the 
varieties entered for the immunity trials under new 
;and distinct names prove to be identical with varieties 
already in the market. 

During their visit the King and Queen were able 
to see the normal work of the Official Seed Testing 
Station at progress in most of the laboratories. The 
exhibits of cereals and potatoes arranged in two of the 
laboratories enabled the visitors to realise the scope 


of the other branches of the institute’s work. Their 
Majesties were keenly interested in everything that 
was shown to them, inquiring minutely into the pro¬ 
cesses of seed-testing, and paying special attention 
to the methods of potato-breeding and the measures 
taken to check the spread of wart disease. At the 
close of their visit they expressed to Sir Lawrence 
Weaver their complete satisfaction with all that they 
had seen and their admiration of Mr. Harder’s 
planning of the buildings and the arrangements 
made to secure the efficiency and comfort of the 
staff. 


Chemical Reactivity and the Quantum Theory. 

By Dr. Eric K. Rideal. 


T HE recent discussion held by the Faraday Society 
on modern developments in the theories of 
•catalytic chemistry gave rise to an important debate 
concerning what has been termed the radiation theory 
of chemical action. It is now almost generally 
accepted, both by the protagonists and by some of the 
opponents of this theory, that molecules of the same 
species in a* reacting system may differ from one 
another in what is termed chemical “activity.” Thus 
in a mixture of hydrogen and oxygen a certain 
fraction, both of the hydrogen and of the oxygen 
molecules, are “active,” Collision between active 
molecules of the two species results in chemical com¬ 
bination; collision between inactive molecules pro¬ 
duces no chemical change. 

It is further argued by the supporters of the theory 
that true monomolecular chemical reactions exist, 
e.g. the conversion of allotropes, the dissociation of 
a diatomic gas, or the decomposition of substances 
like phosphine or ammonia; consequently, as pointed 
out by Perrin, “active”, molecules must exist per 
se, and reaction is not the result of a particular kind 
of directive collision, or, indeed, of a collision taking 
place at some particular phase of the molecular vibra¬ 
tion ; the decomposition of phosphine thus finds an 
analogy in the disruption of radium. 

Granting that this assumption is correct, atten¬ 
tion has to be directed to the source of energy of 
activation. The opponents of the theory, who go as 
far as to admit the validity of the first postulate, 
affirm that this energy resides within the molecule 
itself, and may possibly be identified with the “null 
purikt ” energy at absolute zero. 

, The supporters of the radiation theory adopt the 
hypothesis that the energy of activation is acquired 
from the circumambient radiation, and that in con¬ 
sequence all reactions are in the broadest sense of 
"the term photochemical. The energy supplied to one 
molecule so as to make it “ active ” to undergo the 
given reaction, whether it' be explosion or combina¬ 
tion , with another active moleculd, is assumed to be 
supplied by radiation of a particular frequency, and 
in amount equal to liv, where h is Planck’s constant. 

For all the ordinary chemical reactions the amount 
of energy of activation to be supplied, as calculated 
by application of the fundamental equation of 
Arrhenius to the temperature coefficient of the 
reaction, is sufficiently small as to permit of the 
utilisation of quanta in the infra-red portion of the 
spectrum; for some reactions, however, visible or 
ultra-violet light will be necessary, whilst for accelerat¬ 
ing the rate of change of radio-active decomposition 
ultra-X-rays would be required. # # 

The equation of Wien on radiation intensity, and 
of Arrhenius^ on the temperature coefficient of chemi- 

y NO. ,2^12, VOL. I08] 


cal reactions bear a formal resemblance to one an¬ 
other, and it is not doubted that the. same funda¬ 
mental properties of matter and of radiation account 
for the similarity. It is further admitted that the 
quantum theory of Planck, applied by Bohr to the 
internal structure of the atom, is likewise valid in 
many physical and chemical operations, such as cal¬ 
culation of the latent heats of change of state, the 
heats of formation of chemical compounds, including 
heats of ionisation and the photoelectric effect. More 
recently the quantum theory has been applied with 
success" to a general study of reaction kinetics, and 
it is now evident that there is no essential difference 
between a typical monomolecular chemical reaction, 
such as the decomposition of phosphine, and a 
phvsical reaction like evaporation. It cannot be 
doubted that both physical and chemical^ forces are 
identical in their nature and also in their mode of 
action. 

The opponents of the theory admit these premises, 
but see no reason to assign to radiation the important 
rdle given to it by its adherents, and prefer to attri¬ 
bute "the two phenomena to some common, but as yet 
unknown, property, giving rise to these apparent 
similarities. 

The supporters of the theory point out that In 
fact many photochemical reactions do exist, and, thus 
admitting the possibility of the direct action of radia¬ 
tion on matter in causing both physical and chemical 
change, there is no reason why this property should 
not be universal. 

In the development of the theory in its quantitative, 
aspects, however, certaigi difficulties have arisen 
necessitating a modification of the 'simple theory 
originally proposed; thus the rate of decomposition 
of phosphine has been accurately determined over a 
wide range of temperature, the frequency of the radia¬ 
tion necessary to bring about its decomposition cal¬ 
culated from the reaction temperature coefficient, and 
the amdunt of energy flowing into the reaction 
chamber per c.c. per second at the observed tem¬ 
perature calculated from Planck’s law. It has been 
found that there is not enough energy. supplied by 
radiation to account for all the explosions actually 
observed. 

To account for this serious discrepancy several 
hypotheses may be advanced. Thus we may assume 
that during the explosion of one phosphine molecule, 
which has already been activated by the absorption of 
one quantum of” radiant energy, energy is radiated 
and absorbed by another molecule or by other mole¬ 
cules. Since it is not permissible to assume , ab¬ 
sorption in fractions -of a quantum, it is necessary^ to 
adopt an hypothesis of activation of the phosphine 
molecule J>y a number of smaller quanta (infra-red) 
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instead of one big quantum; this in turn seriously j 
affects the logic of the deduction of the energy of j 
activation from the temperature coefficient of the j 
reaction. 


Again, we may assume that when there is a con¬ 
tinuous drain on one portion of the spectrum by ab¬ 
sorption of the light of one particular frequency, the 
rest of the spectrum undergoes a continuous redis¬ 
tribution of the energy involving an increase in the 
absorbed radiation density and a decrease in the 
density of the radiation of greater and smaller wave¬ 
length. To account for such an hypothesis we must 
assume that there is some mechanism for the absorp¬ 
tion of these rays in order to effect the redistribution, 
the purely monochromatic character of the reaction 
being thus lost, and a parallelism between these 

thermo- and photo-chemical reactions no longer 
exists. It is, of course, evident that such a 
redistribution of the energy does not take place 

when a reaction is illumined with ordinary visible 

light, since definite absorption bands are noted, 
and the rest of the energy either passes through 

the reaction chamber or is scattered from the 
molecule surfaces. A third hypothesis involves 
the assumption that the radiation density inside the 
actual molecules themselves is the important factor, 
and one which is greatly influenced by the refractive 
index of the molecule; computations on these lines 
lead to high values for the refractive index of the 
region inside the molecules which await other inde¬ 
pendent confirmation. 


I 
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A second difficulty has been raised by a study of 
hvdrolvtic operations, c.g. sucrose; the tempeiatme. 
coefficient of the reaction indicates an activating fie- 
quenev in the infra-red portion of the spediuni. 
Illumination with bright sunlight: should cause a very 
great increase in the reaction velocity ; no peitepliblo 
effect is actuallv observed. It is, however, possible 
to attribute the comparative inertness ol these re¬ 
actions to the strongly absorbent chaiactci of the 
environment to light of long wave length; and it has 
been suggested that a study of the reaction velocity 
in thin films under illumination might lead to positive 
results. 

Of significance is the fact that the substance for 
which the activating frequency has been calculated 
from the temperature coefficient frequently shows no 
absorption band in that region. If the hypothesis be 
adopted that the activating frequency calculated in 
this manner is only a mean value, Le. the possibility 
of activation in stages be envisaged, we are con¬ 
fronted with a difficulty in calculating the reverse 
operation, viz. the reaction velocity from a know¬ 
ledge of the complete spectrum of the reacting system, 
since we have no information as to the manner of 
the distribution of the partially activated molecules. 

The debate served clearly to emphasise the relation¬ 
ship of the quantum hypothesis to chemical action, and 
the fact that the radiation theory was not entirely 
convincing, but, on the other hand, it certainly con¬ 
tains the germ of the solution to the problem of the 
mechanism of the interaction of matter and radiation. 


The Teaching 

T N opening the discussion on the teaching of 
• geography at a joint meeting of the Sections of 
Geography and Education of the British Association 
at Edinburgh on September 9, Mr. G. G. Chisholm 
laid stress on the physical basis of geography, but 
urged the importance of regarding the physical 
agencies not so much as changing the face of Nature 
as influencing the distribution of man and his activi¬ 
ties, Mr. Chisholm pointed out that geographers have 
now reached a considerable measure of agreement in 
the work included under the head of geography. That 
agreement marks a step in the better recognition of 
geography in the educational curriculum. At a later 
stage in the discussion Dr. H. R. Mill dwelt on the 
urgent necessity of quantitative work in geographical 
research, and pointed out the enormous field of study 
which this opens. ** 

Sir Richard Gregory spoke of the position of geo¬ 
graphy in relation to other science subjects in the 
school curriculum. He advocated a course of general 
science as more useful for a general education than 
the beginnings of heat and light and the laws of 
chemical action for pupils up to the age of sixteen. 
A course in geography for all pupils up to that age 
would at the same time provide the unifying principle 
for all the,science work, bringing it into - relation with 
the activities of man. After, such a course it would 
be equally easy for pupils to specialise in mathe¬ 
matics, physics, chemistry, or geography. At present 
there tends to be a gap in geographical teaching 
between school and university work, because few 
schools have geography teachers capable of carrying 
the subject to a standard equivalent with the teaching 
in chemistry and physics. 

Mr. W. H. Barker deprecated the tendency to divide 
studies into watertight compartments, and insisted 
that the teaching in geography must be given, not by 
the science master, but by a geography specialist who 
by his training is fitted" to bring out the unifying 
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of Geography. 

influence of the subject. Geography serves to unite 
the two main groups of subjects, natural sciences and 
humanities, and therein lies its great educational 
value. To reunite the specialisations is the function 
of the geography teacher. 

Some of the difficulties of getting adequate recogni¬ 
tion of geography in the university curriculum were 
pointed out by Dr. Rudmo.sc Brown. The rigid divi¬ 
sion of studies into the faculties of arts and science 
is only slowly breaking down, and, in consequence, 
geography has a fight to find its true position. The 
geographer has a definite outlook, and his subject is 
the same, no matter in which faculty it is placed. 
The narrow conception of science as being confined 
to the so-called natural sciences must give way before 
geography can find adequate recognition. Meanwhile, 
the practical result of dividing knowledge by a rigid 
line of demarcation is reflected in the difficult task 
of giving students of geography the wide outlook 
that the subject requires. 

A plea for the value of geography in historical study 
was made bv Prof. R. K. Hannay. He complained 
of the non-geographiea 1 attitude of many historians, 
and urged that students of history should follow 
courses in geography. Prof. J, W. Gregory, in em¬ 
phasising the scientific basis of geography, thought 
that it should be included in the science faculties of 
universities, but did not disparage its inclusion among 
arts subjects. While there has been much improve¬ 
ment in geographical education in Scotland in recent 
years, the subject stilt suffers from neglect and failure 
to take its due portion in education. This is most 
noteworthy in secondary schools. Dr. F* Mart was 
hopeful of the position of geography in Scottish 
schools, and^ quoted figures to show the increased 
numbers taking advanced work in the subject and 
taught by specially trained teachers Prof. J. A. 
Green regretted that much school geography was 
above the heads of the pupils, the teaqher not in- 
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frequently using words and ideas that bore no relation 
to the mental development of the children. He advo¬ 
cated more attention to methods of presenting the 
matter of geography. 

Among many aspects of the subject on which Prof. 
P. Geddes touched was the necessity for travel, for 
student and teacher alike, in order to broaden the 
outlook and bring the study of geography into touch 
with realities. Geography that relied solely, or even 
mainly, on maps was as lifeless as anthropology which 
depended solely on skulls. 


Centenary of McGill University, Montreal. 


]\/rcGILL University of Montreal, which has just 
A been celebrating the centenary of its founda¬ 
tion,^ has shown of late a capacity for attracting 
prodigious benefactions, such as may well excite the 
envy of less fortunate institutions even in America. A 


gift of 1,000,000 dollars from the Carnegie Corporation, 
New York, “in recognition of the noble and devoted 
service and sacrifice of McGill towards Canada’s part 
in the Great War,” was followed by subscriptions 
last year by citizens of Montreal and graduates 
amounting to more than 4,000,000 dollars, a grant of 
1,000,000 dollars by the Quebec Provincial Govern¬ 
ment, and 1,000,000 dollars for medical education from 
the Rockefeller Foundation of New York. To few 
Institutions^ has it been given to receive within a short 
space of time such magnificent tributes from such 
various sources. 

The University was founded by the Hon. James 
McGill, a leading merchant of Montreal, who died in 
1813. Among the principal events In its history are : 
the opening of the Peter Redpath Museum, 1882; 
opening of Royal Victoria College, founded and en¬ 
dowed by the late Lord Stratlicona as the Women’s 
Department of the University, 1899; opening of 
Macdonald College, founded and endowed by the 
late Sir Wm. C. Macdonald, including the School 
of Agriculture, School for Teachers, and School of 
Household Science, 1907; gifts of estates valued at 
1,117,640 dollars by Sir Wm. C. Macdonald, and of 
1,500,000 dollars by various donors, chiefly Montreal 
citizens, 1911. 


Of McGill’s two most important professional 
schools, the Medical and the Engineering, the former 
will itself soon be able to celebrate its centenary, Its 
first session having been opened in the Montreal 
Medical Institution In November, 1824. Engineering 
courses were first established thirty years later. They 
are now organised on a system thus described by the 
principal, Sir Arthur Currie, In an address delivered 
at the Congress at Oxford last July : “Four academic 
sessions of formal Instruction, with the accompany¬ 
ing laboratory, drawing-room exercises, and shop- 
work, alternating with three summers of practical 
experience in some branch or branches of the work 
of the student’s future profession.” Among recent 
developments in the advanced courses in chemical 
engineering is the provision for instruction in the 
technology of the paper industry, for which the 
Government Forests Products Research Institute, ad¬ 
jacent to the University, affords special facilities. 


Canadian Insect Pests. 

T N the Report of' the Dominion Entomologist and 
Consulting Zoologist for the years 1917-18 the 
late Dr. C. G. Hewitt presents a record of much 
useful work carried out on behalf of the Canadian 
Government. During the two years under review 
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the work of controlling the brown-tail moth in Nova 
Scotia and New Brunswick is regarded as satisfac¬ 
tory, but it Is solely due to the careful scouting for, 
and destruction of, the winter webs during each 
winter. The control of several Indigenous insects is 
being attempted by means of the introduction and 
dissemination of their parasites. The “mussel scale 51 
is largely preyed upon by the predaceous mite Hemi- 
sarcopies malus , and colonies of the latter have been 
liberated in infected orchards; the future of the 
experiment will be awaited with interest. The cab¬ 
bage-root maggot continues to extend its ravages, and 
not only was the value of tarred felt-paper discs 
again demonstrated, but promising results were also 
obtained with bichloride of mercury. , A remarkable 
and extensive outbreak of the sugar-beet webworm, 
Loxostege sticticalis , occurred in the Prairie Provinces. 
The millions of migrating caterpillars caused much 
alarm among the farmers, but, as usual, they confined 
their attention in the fields to weeds, and the only 
cultivated crops attacked were garden plants. Owing 
to the increasing prevalence in many parts of Canada 
of insects affecting livestock, special attention is now 
being given to these nests, In conjunction with the 
Health of Animals Branch of the Department of 
Agriculture. A joint study has been entered upon 
with reference to the bot-flies of horses, and many 
new 7 facts have been discovered relating to their life- 
histories from the point of view of preventive 
measures. Entomologists will also be interested in 
the plans of an underground insectary which are 
appended to this report. It is hoped by such a con¬ 
trivance to overcome the difficulties in conducting 
investigations on soil-infesting insects, particularly 
during the high temperature which prevails in the 
summer months. 


University and Educational Intelligence. 

Cambridge. —Dr. O. Inchley, St. John’s College, 
has been appointed assistant to the Downing professor 
of medicine, and Mr. C. Warburton,Xhrist’s College, 
has been re-appointed demonstrator in medical 
entomology. 

Glasgow. —The University Court has appointed 
Dr. Percy A. Hillhouse to the John Elder chair of 
naval architecture and marine engineering in suc¬ 
cession to Sir John Biles, retired. Prof. Hillhouse was 
appointed in 1898 the first European professor of 
naval architecture in the Imperial University of 
Tokyo. Since 1907 he has been the chief naval archi¬ 
tect to the Fairfield Co., Govan, The Court has also 
promoted Dr. William J. Goudie from the lectureship 
in heat engines in the University to the newly estab¬ 
lished James Watt chair of the theory and practice 
of heat engines, endowed in commemoration of the 
James Watt centenary by the Institution of Engineers 
and Shipbuilders, Glasgow. Dr, Goudie was formerly 
reader in the University of London. 

The University 7 Court has appointed Dr. G. W. O. 
How 7 e, head of the department of electrical standards 
and measurements at the National Physical Labora¬ 
tory, to be the first James Watt professor of electrical 
engineering in the University of Glasgow 7 . From 1909 
to 1921 Prof. Howe w 7 as assistant professor of elec¬ 
trical engineering in the Imperial College of Science 
and Technology (City and Guilds), South Kensington. 
He is recorder of the Engineering Section of the 
British Association and editor of the Radio Review , 
The new chair was one of those endowed by the 
Institution of • Shipbuilders and Engineers of Glasgow 
in commemoration of the James .Watt centenary. 
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Liverpool.' —The University has been bequeathed 
the sum of 2o,oooZ. by the late Mr. Richard Braith- 
waite, of Liverpool. 

Manchester. —Dr. ]. K. Charles worth has re¬ 
signed the senior lectureship in geology as from 
December 25, 1921, upon his appointment to the chair 
of geology in the University of Belfast. 

The following appointments have been made:— 
Mr. J. S. Wriglev, assistant lecturer in engineering; 
Dr. R. A. Webb, demonstrator in pathology; Mr. 
J. H. Blackabv, assistant lecturer in physics; Mr. 
Arthur Adamson, lecturer in physics in the faculty of 
technology; and Mr. H. N. Mercer, assistant lecturer 
in physics in the faculty of technology. 

Oxford. —The following elections and appoint¬ 
ments have been made at Balliol College: Dr. J. W. 
Nicholson, lately professor of mathematics in the 
University of London, King’s College, to a War 
Memorial' Fellowship as tutor in mathematics and 
phvsics; Mr, A. O. Ponder, Rhodes Scholar, to a 
lectureship in chemistry, and Mr. C. R. Morris to a 
lectureship in philosophy. 

Sheffield. —The following appointments have been 
made by the Council : Mr. H. P. Lewis; assistant 
lecturer in geology during the absence of the pro¬ 
fessor; Mr. E. H. Eastwood, demonstrator in path¬ 
ology and bacteriology in succession to Dr. N. E." 
Challenger; and Mr. A. J. Chappell to be assistant 
lecturer in mechanical engineering. 


Mr. L. Bolton, winner of the loooZ, prize offered 
by the Scientific American for the best essay on Ein¬ 
stein’s theory, will give two lectures on “Relativity ” 
at Birkbeck College, Fetter Lane, E.C.4, on Mondays, 
October 24 and 31, at 5.30. Admission is free, without 
ticket. 

In connection with the papyr-making classes at the 
Battersea Polytechnic, a film showing “The Manufac¬ 
ture of Newspaper in Canada—from Standing Timber 
to Finished Sheet,” will be displayed under the 
auspices of the Technical Section of the Paper Makers' 
Association of Great Britain and Ireland on Monday 
next, October 24, at 7.15 p.m. Admission is free to 
all interested in the paper trades. 

The first Report of the British Association Com¬ 
mittee on Training in Citizenship has been published 
in pamphlet form, and can be obtained from the 
Secretary, 10 Moreton Gardens, S.W.5 (single copies, 
1$. each, gs. per dozen, 3Z. per hundred). The report 
contains the syllabus of a text-book of civics, Lord 
Lytton’s scheme for organising regional study, notes 
of lessons on regional survey, and schemes for train¬ 
ing adopted in some county council schools. 

In celebration of the four hundredth anniversary of 
Cambridge printing a dinner will be given by the 
Vice-Chancellor and the Syndics of the University 
Press on November 10 in the hall of Corpus Christi 
College. It is stated in the University Calendar that 
the rights of the University in connection with print¬ 
ing date from 1534, but the acquisition of the present 
site of the Press began in 1762 and the erection of 
the existing buildings in 1804. The building known 
as the Pitt Press, which faces Trumpington Street, 
was completed in 1832 from part of the funds raised 
to establish a memorial to the younger Pitt. With 
reference, to the early date at which 'the University 
acquired printing rights, it is interesting to note that 
it qS/as only in 1476, about sixty years previously, 
that William Caxton set up the first printing press 
in England, in the precincts of Westminster Abbey. 
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Calendar of Scientific Pioneers. 

October 20 , 1898 . Francois Felix Tisserand died,— 
Prominent among French astronomers of last cen¬ 
tury for his researches in mathematical astronomy, 
Tisserand was called to the Paris Observatory by 
Leverrier, in 1878 succeeded to Leverrier’s chair in 
the Academy of Sciences, and in 1892 followed 
Mouchez as director of the observatory. It has been 
said his “Traitb de Mdcanique Celeste ” is worthy 
to stand beside the 4 ‘ Mecanique Celeste ” of Laplace. 

October 20 , ISM. Charles Garpmaei died,—A 
fellow of St. John’s College, Cambridge, and a writer 
of mathematical papers, Carpmael settled in Toronto" 
in 1872, and became head of the Canadian weather 
service. In 1885 he was President of the Canadian 
Royal Society. 

October 21, 1886. Frederick Guthrie died,—Trained 
in England and Germany as a chemist, Guthrie turned 
his attention to physics, became professor at the 
Royal College of Science, and in 1874 took the initia¬ 
tive in founding the Physical Society. 

October 22, 1871. Sir Roderick impey Murchison 
died. —Originally a military officer, Murchison began 
his career as a mail of science at the age of thirty. 

A great geological observer, his name is especially 
associated with the Silurian system, and with the 
geological survey' of Russia. He foreshadowed the 
discovery of gold in Australia. In 1855 he succeeded 
De la Beche as director of the Geological Survey of 
Great Britain, -and he was the founder of the chair 
of geology at Edinburgh. 

October 23, 1841. Johan August Arfvecfsom died.— 
A member of the Stockholm Academy of Sciences, 
Arfvedson wrote much on minerals, and in 1817 c ^ s “ 
covered the metal lithium. 

October .24, 1601. Tycho Brahe died.— Noble by 
birth and rich by inheritance, Tycho alienated his 
family by his devotion to astronomy, but secured the 
friendship of Frederick, King of Denmark, who gave 
him the island of Hven, and enabled him to build 
the most splendid observatory ever seen. Here for 
twenty years Tycho and his assistants observed the 
heavens with an accuracy hitherto unknown. From 
various causes, In 1597 the observatory was aban¬ 
doned, and Tycho migrated to Prague, where Kepler : 
became one of his assistants. 

October 24, 1655. Pierre Gassendi died. —Theo¬ 
logian, philosopher, mathematician, and astronomer, , 
Gassendi was a provost at the cathedral at Digne, and' 
in 1645 accepted the chair of mathematics in the 
College Royal in Paris, where he enjoyed a European 
reputation. He was the first to observe a transit of J 
Mercury. 1 vv 

October 24, 1S73. Frederick Grace Calvert died.— 
An assistant to Chevreul, and afterwards a mantT 
facturer in Manchester, Calvert carried out many 
chemical researches, and to him is mainly due the use 
of carbolic acid as a disinfectant and for therapeutic 
purposes. 

October 24, 1892. Robert Grant died. —The author 
of a valuable history of physical astronomy, Grant, in 
1S59, succeeded Nichol as professor of astronomy at 
Glasgow. Among his labours was the compilation 
of two catalogues of stars, one published in 1883, con¬ 
taining 6415 stars, and the second, published in 1892;, 
containing 2156 stars. : 

October 25, 1647. Evangelista Torricelli died.— The 
first to demonstrate the pressure of the atmosphere, 
and the inventor of the barometer, Torricelli after 
the death of Galileo in 1642 b^ame mathematician to 
. the Grand Duke, of Tuscany. E. C.' 
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Societies and Academies. 

Paris. 

Academy of Sciences, October 3.—M. Leon Guignard 
in the chair.—J. Costantin : Alpine biology. The modi¬ 
fications of the fungus Pleurotus Eryngii produced by an 
Alpine climate.—A. Rateau : A new locking screw nut. 
The system described and figured is suitable only for 
special work in which the cost is not of first import¬ 
ance. It permits an adjustment of the screw to 
1/240th of a turn, with an absolutely safe lock.—G. 
Giraud : Non-linear partial differential equations of the 
second order of the elliptical type.—M. Drouin ; Con¬ 
tribution to a general study of unlimited algorithms.— 
O. Cahen: A new aerial float. The use of an 
evacuated rigid envelope (sheet aluminium on a wooden 
framework) is suggested in place of a non-rigid bal¬ 
loon filled with a light gas.—L. Rodes ; Does the 
earth exercise an influence on the formation of sun¬ 
spots?—E. Perucca : The Volta effect in a vacuum 
and in highlv rarefied gases. The couples studied in¬ 
cluded Zn] Hg, Cd | Hg, Bi | Hg, and Sb | Hg, the ex¬ 
periments with the Zn|Hg couple being given in 
detail. There would appear to be a JVolta effect in the 
absence of a superficial gas layer, —0-17 volt for 
Zn | Hg. Water vapour exerts no special influence on 
the voltages, but the effect of oxygen, even when dry, i 
is very marked.—M. Curie : The action of the infra¬ 
red rays on phosphorescence. According to a recent 
theory of Ives and Lukiesh, there should be a diminu¬ 
tion in the intensity of the X-rays reflected from the 
tio-face of a crystal of cubic blende when infra-red 
radiation is allowed to faff on the face of the crystal. 
The experiment has been made by the author, with a 
negative result. 

Washington 1 , D.C. 

National Academy of Sciences, Proceedings, vol. 6, 
No. 8, August, 1920.—G. P, -Merrill: On chondrules 
and chondritic structure in meteorites. A study 
with detailed bibliography discussing the nature and 
origin of the chondrule.—A. A. Michelson : The ver¬ 
tical interferometer. The vertical interferometer is 
designed to obviate the difficulties of maintaining 
parallelism of the moving mirror,—A. A. Michelson : 
On the application of interference methods to astro¬ 
nomical measurements. A report on the determina¬ 
tion of the orbit of Capelin.'—A. A. Michelson .* A modi¬ 
fication of the revolving mirror method for measuring 
the velocity of light.—W. Duane and W. Stenstrom : 
On the K series of X-rays. Data are provided for test¬ 
ing the following : (a) The existence of a third line 
in the a-group; (b) the separation of the critical ad¬ 
sorption from the line of shortest wave-length in the 
emission spectrum, namely, the y-line; ( c ) the experi¬ 
mental and theoretical relations between the various 
lines in the K, L, M, etc., series; (d) the relative in¬ 
tensities of the emission lines; and (e) the equations 
for the wave-lengths that may be deduced from 
theories of the structure of atoms and the mechanism 
of radiation.—H. Shapley and Helen N. Davis : Studies 
of magnitude in star dusters, XII. Summary of a 
photometric investigation of the globular system 
Messier 3.—F. Boas : The influence of environment 
upon development. A discussion of several series of 
observations resulting apparently in a confirmation 
of the conclusion that environmental conditions play 
an important part in the determination of the bodily 
form of the adult.—R. H. Goddard : The possibilities 
of the rocket in weather forecasting. A discussion of 
the rpcket as a means of realising the conditions 
desirable for obtaining high altitude data, and the 
extent to which the conditions necessary for a satis- 
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factory rocket method have been realised.—C. Barns :: 
Note on a pneumatic method of measuring variations* 
of the acceleration of gravity.—C. Barns : Note on. 
torsional measurement of variations of the accelera¬ 
tion of gravity by interference methods.—D. H. Camp¬ 
bell: The genusBotrychium and its relationships. 


Books Received. 

The Fixation of Atmospheric Nitrogen. By Dr. J. 
.Knox. (Chemical Monographs.) Second edition. 
Pp. vii-b 124. (London: Gurney and Jackson.) 4a. 
net. 

Rocks and Fossils and How to Identify Them. By 
J. H. Crabtree. Pp. 63. (London: The Epworth 
Press.) 1 A', gd. net. . 

Notes on Inorganic Chemistry for First-Year Uni¬ 
versity Students. By Prof. F. Francis. Pp. viii+244. 
(Bristol: J. W. Arrowsmith, Ltd.; London: Simpkin, 
Marshall and Co., Ltd.) 8a. 6<L net. 

Australasian Antarctic Expedition, 1911-14, under 
the Leadership of Sir Douglas Mawson. Scientific 
Reports. Series C : Zoology and Botany. Vol. 6, 
Part 3 : Polvchseta. By Dr. W. B. Benham. Pp. 
128+plates 5-10. (Sydney: Government Printing 
Office.) 12s. 

Selected Poems in Somerset Dialect. (The Somer¬ 
set Folk Series, No. 1.) Pp. 99 * (London : Somerset 
Folk Press.) is. 6 d. net. 

A Practical Handbook of British Birds* Edited by 
H. F. Witherbv, Part 12. Pp. 257-352. (London : 
H. F. and G. Witherbv.) 4s. 6 d. net. 

Publications of the University of Manchester : 
Economic Series, No. 16. Bleaching: Being a 
Risume of the Important Researches on the Industry 
Published during the Years 1908-20. By S. H. 
Higgins. Pp. vii+337. (Manchester: University 
Press; London : Longmans, Green and Co.) 105. 6 d. 
net. . . 

Fifty Years of Electricity ; The Memories of an 
Electrical Engineer. Bv Prof. J. A. Fleming. Pp. 
xi4-371+plates. (London : Wireless Press, Ltd.) 30s. 
net. 

The Riddle of the Rhine : Chemical Strategy m 
Peace and War. By Victor Lefebure. Pp. 279. 
(London : W. Coffins, Sons and Co., Ltd.) ioa, 6 d. 
net. . . 

Shooting Trips in Europe and Algeria : Being a 
Record of Sport in the Alps, Pyrenees, Norway, 
Sweden, Corsica, and Algeria. By H. P. High ton. 
Pp. 237. (London : H. F. and G. Witherbv.) 165. 

A History of the Whale Fisheries: From the 
Basque Fisheries of the Tenth Century to the Hunting 
of the Finner Whale of the Present Date. By Dr. 
J. T. Jenkins. Pp. 336. (London: H. F. and G. 

! Witherby.) i8a. 

An Introduction to Organic Chemistry. By D. LL 
! Hammick. Pp. viu+258. (London : G. Bell and 
j Sons, Ltd.) 6a. 

An Inquiry into the Nature and Causes of the 
Wealth of Nations By Dr. Adam Smith. (Bohn's 
Standard Library.) Reprinted from the sixth edition. 
Vol. 1. Pp- xxxvi+502. Vol. 2. Pp. vi+552.. 
(London : G. Bell and Sons, Ltd.) 2 vols., 12A. neL 
Plane Geometry : Practical and Theoretical Pan 
Passu. Bv V. Le~ Neve Foster. (Mathematical Series 
for Schools and Colleges.) Vc l t. Pp. xi+22q+xi. 
Vol. 2. Pp. xii+220-423 + xi. (London : G. Bell and 
Sons, Ltd.) 3A. each vol. 

Botany for Students of Medicine and Pharmacy. 
Bv Prof. F. E. Fritch and D“. E. J. Salisbury. 
Pp. xiv+357, (London : G. Bell and Sons, Ltd.) 
10A- 6 d. net. 
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’ The Psj'chology of Thought and heeling : A Con¬ 
servative Interpretation of Results in Modern Psycho¬ 
logy. By Dr. C. Platt. Pp, x+290. (London: 
Regan Paul and Co., Ltd.) js. 6a, net. 

A History of British Mammals. By G. E. H. 
Barrett-Hamilton and M. A. C. Hinton. Part 21. 
Pp. 697-748+plates. (London: Gurney and Jack- 
son.) 35. 6d. net. 

Cane Sugar: A Text-book on the Agriculture of 
the Sugar Cane, the Manufacture of Cane Sugar, 
and the Analysis of Sugar-House Products. By Noel 
Deerr. Second (revised and enlarged) edition. Pp. 
viii+644+29 plates. (London: Norman Rodger.) 
425. net. 


Diary of Societies. 

THURSDAY, October 20. 

Royal Aeronautical Society (at Royal Society of Arts), at 5.30.— 
G. Brewer: The Langley Machine "and the Hammondsport Trials. 
'Chemical Society, at 8.—R, L. Grant and F. L, Pyman: Nitro- and 
Amino-derivatives of 4-Phenylglyoxaline. 

Institution of Automobile Engineers (at Commercial Vehicle and 
Motor Car and Marine Exhibitions, Olympia).—T. Clarkson: 
Coke as a Fuel for Commercial Vehicles.— W. D. Williamson: 
Leading- Devices for Commercial Vehicles. 


FRIDAY, October 21. 

Royal Society of Medicine (Otology Section), at 5.— Presidential 
Address by Dr. Logan Turner: The Structural Type of the 
Mastoid Process based upon the Skiagraphic Examination of 
1000 Crania of Various Races of Mankind.—Dr. Watson-Williams 

- and E. Waison-Williams : A Method of Diagnostic Exploration of 
the Posterior Ethmoidal Cells,-(Electro-Therapeutics Section), 

, at 8.30.—Presidential Address by Dr. E. P, Cumberbateh : Pro¬ 
gress in Electrology and Radiology: The Importance of Physics, 
Physiology, and Anatomy. 

Physical Society of London (at Imperial College of Science, South 
Kensington), at 5.—S. Butterworth ; (1) On the Use of Anderson’s 
Bridge for the Measurement of the Variations with Frequency 
of the Capacity and Effective Resistance of a Condenser. (2) The 
Elimination of Earth Capacity Effects in Alternating Current 
Bridges.—F, G. H. Lewis: An Automatic Voltage Regulator.— 
Prof. A S Hominy The Flow of Viscous Liquids through Slightly 
Conical Tubes. 

Institution of Mechanical Engineers, at G,—Dr. W. Rosenhain, 
?■ B. Archbutt, and Dr. D. Hanson: Eleventh Report to the 
Alloys Research Committee on Some Alloys of Aluminium. 

MONDAY, October 24. 

Institution of Mechanical Engineers (Graduates’ Meeting), at 7.— 
R. E. Light; The Efficient Utilisation of Steam and Electric 
Power in Factories. 

Royal Society of Medtcine (Odontology Section), at 8.—Presidential 
Address by Mr. M. Hopson.-J. B. Parfitt: The Treatment 
of Pulpless Teeth. 

Medical Society of London, at 8.30.—Sir Archibald Garrod, and 
Others : Discussion on the Modern Treatment of Diabetes. 


TUESDAY, October 25. 

Royal Society of Medicine (Medicine Section), at 5.30.— Dr W W 
Payne and Dr. E. F. Poulton : Epigastric Pain. 

Royal Anthropological Institute, at 8,15.—T. F. Mcllwraith: The 
Influence of Egypt on African Death Ceremonies. 

■Sociological Society, at 8.15.—R. Unwin: Preparations for the 
General Adoption of Town Planning. 

WEDNESDAY, October 26. 

St. Mary’s Hospital Medical Society, at 8.— Dr. 0. Singer- 
Leonardo Da Vinci as a Man of Science and Anatomist. 


THURSDAY, October 27. 

Institution of Mining and Metallurgy (at Geological Society’! 
Rooms), at 5.30.—L. Hill: Ventilation and Human Efficiency.- 
*L N. Justice: Notes on the Ore Deposits of Eagle Mountain 
Demerara. 

'Child-Study Society (at Birkbeck College), at 6.— Discussion 01 
Individual Training in the School.—Miss Bassett: The Daltoi 
Plan,—Miss Mackinder: Individual Work.—Mrs. Bottrill: Ver 
tical .Classification. 

Egypt Exploration Society (at Royal Society Rooms), at 8.30.- 
Syria,* Newberry: Earl 5 r delations of Egypt, Babylonia, am 

Royal Society of Medicine (Urology Section), at 8.30.— Presidents 
Address by Sir Thomas Horder: The Medical Aspect of Som 
Urinary Diseases. 

FRIDAY, October 28. 

Physical Society of London (at Imperial College of Science) 
at 5 .'% 

Institution of Mechanical Engineers, at 6.—Continuation of Dis 
mission on the Eleventh Report of the Alloys Research Com 
mittee on , Some , Alloys of Aluminium. 

Royal Society of Medicine (Epidemiology and State Medicine Sec 
tion), at 8.—Presentation of Jenner Medal to Sir Shirley Murph 
by the President.—Dr. L. G. Haydon : Plague in Wild Rodent 
in South Africa. 1 : 1 1 
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PUBLIC LECTURES. 

(.L it umber in brackets indicates the mint tier of a lecture 
in a course.) 

THURSDAY, October, 20. 

University College, at 4.—Dr. T. G. PiuchcH: Babylonian 
Magic (3). 

FRIDAY, October 21. 

University College, at 4.30.—Dr. J. C. Drmmmmd : Nutrition (2). 
MONDAY, October 24. 

Birkbeck College, at 5.30.—L. Bolton: Relativity (l). 

King’s College, at 5.30.—Dr. W. Jt. Ormandy:- Liquid Fuel 
Engines (1). 

TUESDAY , October 25. 

King’s College, at 5.30.—Prof. H. Wildoh Carr: The Modern 
Scientific Revolution and its Meaning for Philosophy (3).—The 
Statistical Character of the Laws of Nature.—Dr. W. Brown: 
Psychology and Psychotherapy (2).—L. J. Hunt: Cascade Syn¬ 
chronous Motors and Generators (2). | 

WEDNESDAY, October, 26. j 

School of Oriental Studies, at 12.—Miss A. Werner: Bantu Tribes! 
of East Africa (2). At 5.—Rev. W. Hopkyn Rees: Chinese Folk 
Lore. 

King’s College, at 4.30.—Dr. C. A. Da Fano: Histology of the 
Nervous System (3).—At 5.15.—Prof. W. T. Gordon: Geological 
•and Geographical Physical Basis of the British Empire. 

„ THURSDAY , October 27. , : 

King’s College, at 5.30.—H. W. Fitz-Sinmns: Bridge Construc¬ 
tion (2). 
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Telephone Number: GERRARD 8830. 


A Tropical College of Agriculture. 

HE establishment of well-equipped agricul¬ 
tural colleges in some of our more important 
tropical colonies has long been regarded as highly 
desirable by men of vision to be found, more often 
than some are willing to admit, among the 
administrators of our overseas dominions and the 
teachers of agriculture in this country, among 
planters abroad and business men at home. The 
most sanguine and far-seeing advocates of this 
policy have never urged an immediate and whole¬ 
sale application of the idea. All they have ven¬ 
tured to hope for, at least at the outset, has been 
the establishment of one such college, preferably 
in the West Indies, to serve the needs of our 
West Indian and West African colonies, and of a 
second, somewhere in the tropics of the old world, 
to serve the needs of our colonies in East Africa 
and South-eastern Asia. The official intimation 
by the Secretary of State for the Colonies that on 
September 21 the governing body of a West 
Indian Agricultural College, which is to work in 
affiliation with the Imperial Department of Agri¬ 
culture in the West Indies, had been formally 
constituted, affords some assurance that at least 
one mo : ety of the modest wish of those who care 
for the Empire and its peoples may be fulfilled. 

‘ Those who have urged the foundation of insti- 
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tutions such as that of which the incorporation has 
now T been announced share the feeling that their 
existence must lead to more precise acquaintance 
with the conditions under which tropical crops are 
raised, and to the provision of instruction in the 
methods of tropical agriculture more satisfactory 
than anything hitherto available for those who 
wish to pursue a planting career. 

In this particular case the influence of the new 
institution will not be confined to the colony of 
Trinidad, which has offered the land required for 
the erection of the college buildings and of the 
residences for the teaching staff. Like similar 
tropical colleges already established by the United 
States Government in Porto Rico, Hawaii, and 
elsewhere, to which students are attracted from 
all parts of America, the new college may be 
expected to draw its students from colonies other 
than Trinidad and from regions beyond the West 
Indies. It may, indeed, like the American Insti¬ 
tutions alluded to, prove as important from a 
home as from the colonial point of view, if the 
opportunity be taken to establish between the 
Trinidad College and the agricultural schools in 
this country a reciprocal relationship under which 
students in the latter are enabled to spend part 
of their period of professional study in Trinidad, 
there to receive practical Instruction in tropical 
methods and to acquire familiarity with tropical 
conditions. 

The importance, from the Imperial point of 
view, of institutions like the West Indian Agri¬ 
cultural College promises to be more than aca¬ 
demic. The existence of such colleges can 
scarcely fail to further that increase In the output 
of cultivated tropical raw materials which Is so 
urgently called for in the interests of the Empire. 
Their influence may in time even lead to that 
fuller understanding of tropical products, by 
those who handle them in this country, which is 
so greatly to be desired. 

There is a certain fitness in the circumstance 
that the first tropical agricultural college to be 
founded in the Empire should owe Its existence to 
the initiative of the West Indies, which include 
some of the oldest of our colonial possessions. 
There will be a widespread desire that the success 
of the new institution may equal that attained by 
the similar colleges established by the Govern¬ 
ment of the United States and be such as to lead 
to the foundation of institutions of the same kind 
In those other overseas possessions where they are 
required. 







266 NATURE [October 27, 1921 


Cellulose Esters. 

Technology of Cellulose Esters . (In Ten 
Volumes.) By E. C. Worden. Vol. 1, part 1, 
Cellulose, Starch, Cotton . Pp. cxxv + 664. 
Part 2, Nitric, Sulfuric , Mixed Acids . Pp. 
cxvii + 665-1566. Part 3, Nitrocellulose: Theory, 
Practice . Pp. cxvii + 1567-2376. Part 4, His¬ 
torical Development . Pp. cxvii + 2377-3086 a. 
Part 5, Index. Pp. 30S7-3709. (London : E. 
and F. N. Spoon, Ltd., 1921.) 10L 105. net (five 
parts). 

HE child whose first sight of a giraffe called 
forth the ejaculation, “I don’t believe it,” 
represents the reviewer ruminating on the first im¬ 
pression produced by this work, vol. 1, in five 
parts—literally five robust volumes—representing 
1 ST lb. of actual weight, and presumably 10L 105. 
of value as claimed. The impression is deepened by 
the author’s “Announcement and Preface,” which 
sets forth his aim and constructive conception of 
the work, the present volume, and the nine to 
follow! The incidental statistics will make a 
strong appeal to the mere megalophile. The pre¬ 
paration of the data has involved 365,000 index- 
cards; the matter deals with the work of 55,000 
investigators, involving 350,000 references to 
technical-scientific literature. These figures should 
produce a moral impression on the external world 
—external, that is, to the “world ” of cellulose, of 
which the author will be acclaimed as historio¬ 
grapher-, if not cartographer-, in-chief. 

To the world at large and the English-speaking 
world in particular, “cellulose” has been little 
more than a name, and “ester” a specimen of 
a barbarous terminology quite remote from the 
“things that matter.” Nevertheless, cellulose 
esters were a dominating factor of the great war 
and “cellulose” connotes many of the primary 
necessities and joys of daily life. 

It is evidently impossible in a review to convey, 
even to the trained mind of the critical student, 
any adequate digest of the contents of a work of 
really colossal range. The attempt, moreover, 
would be gratuitous, for its character is that of 
an encyclopaedia. It has not the aim of a text¬ 
book, and although the author claims that “its 
statements are aimed at the intelligence of a sym¬ 
pathetic human being,” we cannot take this point 
of view in commending the book, for the emotions 
are not touched by technical records and statistics, 
and it requires a sympathetic temperament of an 
unusual order to draw inspiration from a museum. 

We have prepared the reader for a really spon¬ 
taneous tribute to the author in achieving a work 
which has involved twenty-five years of labour, 
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The present result, only an instalment, is evidence 
of such long-sustained perseverance, of great 
ability, of courage, and all the qualities associated 
with moral enthusiasm. With the experience of 
a still longer connection with the subject-matter* 
we have tested vol. 1 in regard to selected typical 
“topics”—to use a favourite term of the author’s 
—and find the information exhaustive, accurate,, 
and, by reason of sound method in indexing, 
readily accessible. 

It should be noted in regard to the plan of the 
work that chaps. 1-3, constituting sectional vol. 
(part) 1, of 664 pages, deal with “Cellulose/" 
“Starch,” and Cotton,” and together form a 
generalised foundation for the main subject. The 
treatment follows no general systematic order, 
though the sections are in many cases an expose 
in logical sequence, as,, for example, the section 
on “Cellulose Analysis,” contributed by J. F. 
Briggs. 

It is clear that the work was not planned ah 
initio, but has grown as a compilation and an 
agglomerate; the author has continued his com¬ 
pilation, and the accretions of contributors and 
collaborators have been selected and incorporated 
from time to time. Thus the work has evolved 
as a compilation, an agglomerate and also con¬ 
glomerate : for science and technology, abstrac¬ 
tions and utilities, the essential and the trivial are 
put together, without apparent method, i.c. with¬ 
out subordination to the perspective of first prin¬ 
ciples. 

This docs not detract from the great value of 
the work to the already instructed, the specialist, 
whether of science or technology, seeking to in¬ 
form himself on the records of research or tech¬ 
nical development to date. Such readers of 
critical habit will methodise the matter in read¬ 
ing, whereas the general reader or student of 
science or technology would rapidly reach dis¬ 
couragement and mental indigestion. 

As a work to be recognised as a standard book 
of reference it is only right to examine it as a 
literary production. The author’s mentality, to 
use his own word, and style are revealed in a 
prolix “Announcement and Preface,” occupying 
six closely printed pages. Opposite the first page, 
on an otherwise blank sheet, the author has 
printed a three-line exordium :— 

“Work for the night 
is coming, when 
Man’s work is done.” 

The punctuation being as reproduced, and the 
middle line in prominent type, the effect of the 
paraphrase is confusion and shock. We remember 
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a verse in the “ Paraphrases ” of the U.P. 
Church : 

“The Lord will come and He will not 
Keep silence but speak out,” 

which, declaimed line by line, produced a similar 
effect. Early in the preface proper we have the 
sentence : “ Be it monumental, or otherwise, every’ 
effort of attempted merit has a definite aim.” The 
author is thinking big things, and perhaps with 
clear meaning to himself, but his words merely 
paralyse the reader. The paragraph goes on to 
reveal the author’s central purpose :— 

“The aim of the work is to present the entire 
subject of the combinations of normal and modi¬ 
fied celluloses, with acidvl and alkyl radicals, in 
such completeness, clarity, accuracy, and detail, 
that inability to locate the information desired in 
the collective index will be positive evidence that 
the matter sought was either ephemeral, irrele¬ 
vant, inaccurate, non-existent, or valueless ! ” 

It would have been easy to have said: “The 
work is devised as a comprehensive and exhaustive 
account of the cellulose esters, subserving con¬ 
structive science, and with critical exclusion of the 
ephemeral and valueless. It is claimed for the 
collective index that it is final as a record of such 
critical selection.” This is probably the expression 
of the author’s claim, whereas he leaves the reader 
to conclude that the main value of the work is 
its collective index, and that his chief function has 
been the winnowing out of the chaff and even the 
non-existent. This is one of many cases where 
the author’s meaning requires to be interpreted 
considerably and considerately. 

Such curious evaluation of words and language 
is especially characteristic of the handling of the 
central subject of nitrocellulose. Thus the im¬ 
portant chap. 9 is headed “Nitrocellulose 
Theory.” The author’s method, however, is that 
of recording in chronological sequence the in¬ 
vestigations which brought the cellulose nitrates 
into existence and gradually into use. In a single 
paragraph forecast there are no indications of 
theory, and the chapter proceeds through 120 
pages of records before arriving at a section 
headed “Theory of Nitration,” upon which he 
says: “The entire theory and practice of the 
esterification of the carbohydrates rests at the 
present time upon an empirical basis and upon a 
series of assumptions and predictions . . .” a 
statement which is seriously incorrect. After set¬ 
ting out wffiat he regards as the difficulties in the 
way of generalisation or theory, he comes to the 
conclusion, expressed in rhetorical form as fol¬ 
lows :— 

“ It must be obvious to the unbiased, non- 
speculative, reflective mind conversant with this 
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subject and cognizant of the difficulties embraced 
therein, that the sum total of contributions of 
those who have lived and worked and gave, con¬ 
stitute but the denting or efching of the periphery 
of a vast sphere whose potentialities are prac¬ 
tically limitless. Such, at least, are the views 
of the author.” 

The form of words and incidental grammar are 
the author’s own. Without emphasising their 
eccentricity, we suggest that he uses rhetoric as 
a cloak for the abdication at a critical moment 
of his true role as constructive chronicler. The 
facts are that empiricism has marked most of the 
stages of evolution of what the author would 
know as “the art,” but there have been definite 
phases of progress in theory. If the matter had 
been handled on a definite plan of “theory,” as 
the heading of the chapter would lead one to 
expect, the records would have been edited in 
such a way as to follow and forecast progress, 
and to be a useful guide, not only to research, 
but also to consequent practical developments. On 
the subject of “Stability,” which involves a lead¬ 
ing point in the theory of these esters, viz. the re¬ 
actions of formation and decomposition, the author 
avoids his responsibility of setting out the very 
definite phases of advance, and the reviewer has 
had to dig out for himself the connected story of 
this important section. It is only right to say 
that the records are full, and anyone having 
general knowledge of the subject can supply the 
deficiency. 

In regard to these volumes as books, the author 
properly directs attention to the printing of the 
matter, which is certainly an achievement. The 
paper he describes as “Olde style,” which appears 
to mean an ultra-modern paper of wood cellulose 
with from 15 to 20 per cent, loading, and calen¬ 
dered to about one gram per c.c., and weighing 
no grams per sq.m, of surface. This accounts 
for the excessive w r eight of the volumes. 
Moreover, in each volume, except the index 
volume, there is reproduced the author’s list 
of abbreviations of the technical journals 
quoted—about ninety-two pages ! This is an 
unnecessary addition to weight; there should 
have been one such list included in the index 
volume. 

We have endeavoured in this inadequate notice 
to give such an account of the work as will help to 
secure its proper reception by the technical-scien¬ 
tific public. It is undoubtedly “monumental,” and 
has the greatest possible merit as a record. It is 
obviously an indispensable addition to the library 
of all who have a special connection with the 
subject. 
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History of Birds in Britain. 

Early Annals of Ornithology. Bv ]. H. Gurnev. 

Pp. viii -f 240. (London: H. F. and G. 

Witherby, 1921.) 12s. 6 d. net. 

LL who are interested in ornithology should 
read this book, which gives an excellent 
account of our knowledge of birds from the 
earliest times, and of the authorities whence that 
knowledge is drawn. Mr. Gurney, as he tells us 
in his preface, is more particularly concerned 
with Britain; indeed, if more than occasional 
references were to be made to such European 
authors as Aldrovandus, Belon, Clusius, and 
Gesner, the work would become of unmanageable 
size. After a preliminary survey of prehistoric 
records we have successive chapters dealing in 
order with the centuries from the fourth to the 
eighteenth. 

The state of England naturally comes under 
consideration, and especially that of the Fens and 
of the Eastern counties, with which the author 
and his family are so closely connected. The 
undrained marshlands w T ere formerly the haunt of 
many birds now rare or exterminated; the warrens 
and wolds were untouched and the sea coasts little 
disturbed. 

Even during the Roman occupation of Britain 
we find various species of birds mentioned by early 
authors. The pheasant is supposed to have been 
introduced by the conquerors, while the turkey, 
peafowl, guinea-fowl, and swan become prominent 
as the years roll by. Fowls and pigeons are of 
much earlier date. 

Falconry was a favourite pursuit of the ancients, 
which was practised by Saxon or Norman kings 
as eagerly as by their successors. The gannet, 
the eagle, and so forth are celebrated in the earliest 
poems, while we constantly find records of the 
falcons and hawks used for sport. Aviaries were 
fairly common things, favoured even by kings. 
Mr, Gurney considers as worthy of more extended 
notice the bittern, the bustard, the crane, the 
gannet, the great auk, and the spoonbill. The 
black-headed gull comes later into the same cate¬ 
gory. Swanneries and swan-marks are always a 
matter of interest, and they are treated very fully, 
while duck-decoys and similar devices are by no 
means neglected. Ornithologists are indebted for 
many pieces of information to the bills of fare 
of the great feasts of old, while the household 
accounts of certain families have carefully to be 
examined. Such are those of Lord W. Howard of 
Naworth and of the Shuttleworths of Lancashire; 
but by far the most important are those of the 
le Straunges of Hunstanton, which have been ex- 
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haustively examined by the present head of the 

family. 

Throughout the book we find reference to the 
great writers of old on birds and science generally, 
such as Hector Boece, Sir Thomas Browne, 
Pennant, Pontoppidan, Ray, Turner, and Wil- 
lughby, not to mention the lesser lights. 

The only section of this admirable work where 
we feel inclined to criticise the author’s treatment 
of his subject is the first chapter. Its title of u Pre¬ 
historic Birds ” scarcely fits the text, fo>r some of 
the species mentioned are still in existence, though 
known from prehistoric times. Again, although 
we should not expect full details of fossil birds, 
we should have liked a lew words about the 
earliest known form of archaeopteryx and its cre¬ 
taceous successors. Another possible method 
would have been to omit all allusions to fossil 
birds and to start this most interesting chapter 
with the cave drawings, the Meidonn slab, 
Aristotle, and Pliny. 


Chromium, e Platinum, and Lead Ores. 

Imperial Institute: Monographs on Mineral 
Resources, with Special Reference to the British 
Empire . (1) Chromium Ore . By W. G. 

Rumbold. Pp. ix + 58. (1921.) 3.9. 6 d. net. 
(2) The Platinum Metals. By A. 1). Lumb. 
Pp. ix + 63. (1920.) 3s. 6 d. net. (3) Lead 

Ores. By T. C. F. Hall. Pp. ix+127. 6s. 

net. (London: John Murray, 1921.) 

HESE three additions to the Imperial Insti¬ 
tute’s series of Monographs on Mineral 
Resources deal respectively with the ores of 
chromium and lead, and the platinum metals. 
Those on chromium and platinum are naturally 
the most complete, for the lead ores are especially 
varied and widely distributed, and have a longer 
mining history. 

(1) Chromite ores are of particular geo¬ 
logical interest, since they are generally claimed 
to be of direct igneous origin. An account of such 
evidence as might be yielded by the microscopic 
structure of the ores as to their mode of forma¬ 
tion would have added to the permanent value of 
the monograph. Mr. Rumbold adopts the view 
that the Rhodesian chromite ores, though very 
different in character from those for which the 
igneous theory was propounded, are not incon¬ 
sistent with it. This statement of the evidence 
from all the chromium fields shows, however, that 
the chromites for which the direct igneous origin 
is probable form but a small proportion of the 
commercial ores. Most of the existing supply of 
chromium comes, not from seg'regations in dunite 
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or unaltered peridotite, but from talc-schists in 
Rhodesia, from ,a vein in an altered dunite dyke in 
Mysore, from veins and irregular masses in ser¬ 
pentine in Baluchistan, from veins in bands of 
serpentine or alluvial deposits derived therefrom 
in New Caledonia, or from fissure deposits in 
Cretaceous limestones in Greece. The chromite 
segregations in dunite (olivine-chromite rock) are 
too small and low-grade to be worked to any 
large extent in competition with the ore in the 
Rhodesian talc-schists. 

(2) Mr. Hall’s monograph on the platinum 
metals gives an account of the recent discoveries 
of platinum due to the vigorous search stimu¬ 
lated by its high price. The. metal is found 
to be very widely distributed, but the author 
makes the disappointing statement that, in 
spite of the energy devoted to their inves¬ 
tigation, the new localities are not likely to prove 
important as sources of platinum. The monograph 
describes the effective substitutes invented by the 
modern metallurgist that render platinum no 
longer necessary for many purposes for which it 
was once indispensable. 

(3) The monograph on lead gives a valuable 
summary and bibliography of the chief lead de¬ 
posits of the Empire and shorter reference to those 
of other countries. 

Each of the monographs gives an account, for 
each of the metals dealt with, of its chief ore 
deposits, of its uses and metallurgy, with biblio¬ 
graphies and a few tables of statistics. Some 
figures as to output are indispensable in economic 
geology to show the relative importance of the 
different modes of ore genesis. The -figures 
quoted are used to supplement the descriptions of 
the mining fields, and do not involve any serious 
encroachment on the statistical monographs of the 
Mineral Resources Bureau. The two series are, 
indeed, complementary. One is devoted to the 
statistical side, and the other to the geological 
occurrence and genesis of the ores, and to the 
uses and extraction of the metals. So long as each 
uses matter which belongs primarily to the other 
series only to illustrate its own problems, both 
series will be useful for the two different purposes 
they were designed to serve. J. W. G. 


The Phoenicians in Sicily. 

Motya: A Phoenician Colony in Sicily. By 
Joseph I. S. Whitaker. Pp. xvi + 357. (London ; 
G. Bell and Sons, Ltd., 1921.) 305. net. 

R. WHITAKER’S investigations on the 
island of San Pantaleo have for the his¬ 
torian and the archaeologist a twofold interest. 
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It may now be said that he has established with 
reasonable probability that this island is the site 
of the ancient city of Motya—a question which 
was not beyond doubt—and he has added very 
considerably to our knowledge of Phoenician 
culture. 

The island of San Pantaleo lies in a shallow 
lagoon at the western extremity of Sicily, not far 
from the ancient Lilybseum. Motya, according 
to Thucydides, was one of the cities to which the 
Phoenicians withdrew at the advent of the Greek 
colonists in the middle of the seventh century b.c. 
It was involved in the struggle between the 
Greeks and Carthage, and utterly destroyed by the 
tyrant Dionysius in 397 B.c. Its position as the 
centre of Phoenician power and influence in Sicily 
was taken by Lilybseum, and it was never re¬ 
occupied. Owing to this fact, Mr. Whitaker’s 
excavations have been pursued in peculiarly 
favourable circumstances. Many of the objects 
brought to light by his spade, even to the very 
weapons of the combatants, lay .where they fell 
during the siege. No other Phoenician site has 
remained undisturbed in this way. 

It has now been established by the excavations 
here described that a defensive wall ran around 
the whole island, with gates at the north and 
south, and probably gates of less importance at 
the east and west. In the course of the examina¬ 
tion of the remains of this wall a cemetery was 
discovered, which probably goes back to the days 
of the earlier settlers. At some time this cemetery 
was abandoned and a necropolis established on 
the adjacent mainland. Curiously enough, at the 
same time the practice of incineration, which had 
hitherto prevailed, was given up and inhumation 
introduced. Near-by another cemetery was dis¬ 
covered which contained the remains of domestic 
animals. The occurrence of the bones of young 
children among the animal remains suggests that 
it was a place for the deposit of sacrificial 
victims. 

Greek influence, of which it is known there was 
a considerable element in Motya, appears in the 
form and character of a group of buildings, ex¬ 
cavated on the south-east slope of the island, in 
which was found a mosaic pavement of natural 
pebbles. The design of the pavement was an 
animal subject—obviously Phoenician—surrounded 
by a border of the Greek meander. 

Mr. . Whitaker’s investigations practically 
ceased vrith the outbreak of war. It is to be 
hoped that their resumption will bring to light 
results even more important than those recorded 
In this book. 

L 
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Our Bookshelf. 

Les Res sources du Travail Intellectual en France. 
By Edme Tassy and Pierre Leris. Pp. xxi + 711. 
(Paris: Gauthier-Villars et Cie, 1921.) 50 

francs net. 


The “instruments, aids, and measures of pro¬ 
tection and encouragement 55 which the State and 
private initiative place at the disposition of brain¬ 
workers in France are, the authors of this work 
assert, generally under-estimated and to a large 
extent ignored because they are nowhere system¬ 
atically catalogued. The present work is intended 
to supply this want and to promote a movement 
of federation of workers through the agency of 
learned societies under the guidance of an “ Office 
National Scientifique.” The following analysis 
indicates the scope of the book:—Learned 
societies and professional associations (including 
such particulars as dates of their foundation, 
objects, equipment, publications)—175 pages; 
societies for the promotion of various studies, in¬ 
tellectual ententes, etc.; courses provided by in¬ 
stitutions for higher education in Paris, and 
special courses in the provincial universities; and 
“Encouragements et Aides Financiers ”—100 
pages; technical bureaux and services maintained 
by State Departments, laboratories, museums, 
libraries and archives, bibliographies and lists of 
literary and scientific periodicals—300 pages; 
general information, being lists of annuals and 
other books of reference, brief accounts of in¬ 
formation bureaux, French and international con¬ 
gresses, commissions, and other “Organes d’inter¬ 
communication scientifique,” miscellaneous notes 
as to publishing houses, patent and copyright law 
and agencies connected therewith, translating and 
stenography agencies, etc.—75 pages. 

, chapter on “ Encouragements et Aides ” 
includes detailed accounts of the prizes offered by 
the Academies of the Institut de France, of Medi¬ 
cine, and of Agriculture; information about other 
foundations of the academies and universities, and 
sundry private foundations; while brief notices of 
a tew international foundations—the Garton, Car¬ 
negie (Washington), Montefiore-Levi, Nobel, and 
seven of minor importance—are given. 

As an index to facilities for advanced study and 
research the book serves as a useful supplement 
to the Index Generalis ” issued by the same pub¬ 
lishers,^ and the “ Universitds et Ecoles 
Ffanqaises. It might easily and advantageously 
be condensed to one-haif its present size. 


The Banana; Its Cultivation, Distribution, and 
Commercial Uses. By William Fawcett. 
Second and enlarged edition. Pp. xi + 299. 
(London : Duckworth and Co., 1921.) 15$. net. 

The first edition of this book was reviewed in 
Nature, voh 93, p. 608, 1914. I n the new issue 
ttie opportunity has been taken to bring- up to 
“f te < * e account of the cause and treatment of 
the Panama disease,” which has resulted in 
great damage to the banana plantations in the 
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American tropics and the West Indies. The 
original chapter on fungus diseases remains, and 
the new information is embodied in an appendix, 
in which an account is given of the present posi¬ 
tion of knowledge of the disease and its treat¬ 
ment, based upon the work of Brandes, whose 
results were published in 1919. The appendix 
appears to consist of a reprint of an article which 
was published in the West Indian Agricultural 
News last year. Brandes’s investigations 
demonstrated beyond doubt that the fungus 
Fusarium cubense, for long assumed to be the 
cause of the disease, is in fact the organism con¬ 
cerned, and for excellent reasons he prefers to 
describe the disease as “banana wilt.” 

Mr. Fawcett’s book remains the best account 
in English of the banana as an economic plant, 
and the new appendix adds to its completeness. 
The second edition appears opportunely at a time 
when increased attention is being given to banana 
cultivation, not only as a fruit crop, but as a 
source of material. for the preparation of useful 
foodstuffs. 

Zentralblatt fur die gesamte Landwirtschaft mit 

Einschluss der Forst - und Teichwirtschaft, der 

Tier-Pathologie und - Medizin . Edited by Prof. 

Richard von der Heide and Robert Lewin. 

Erster Band. 1920. Pp. 524. (Leipzig: 

Gebrfider Borntraeger, n.d.) 90 marks. 

This periodical gives abstracts from papers deal¬ 
ing with agricultural and allied subjects; it covers 
the whole of the German work and a certain 
amount of foreign work also. To some extent it 
covers the same ground as the “ Jahresbericht 
fiber die Fortschritte auf dem Gesamtgebiete der 
Agrikultur-Chemie,” and we think the editors 
would be well advised to avoid overlapping with 
that periodical, which already finds a place in most 
of our agricultural libraries. There is undoubtedly 
room for a good, annual abstract for general agri¬ 
cultural papers, and if its scope could be so 
widened as to include other work besides that 
carried out in Germany it would serve a useful 
purpose. 

The Story Book of the Fields. By J. H. Fabre. 

Pp. 271. (London: Hodder and Stoughton, 

Ltd., n.d.) 8 $. 6 d. net. 

The little volume under notice differs widely from 
the majority of the late M. Fabre’s works. It 
covers-virtually the ground that is usually asso¬ 
ciated with the term “ nature-study,” containing, 
as it does, a series of chapters dealing with the 
elements of plant physiology, their application in 
agriculture and horticulture, and such processes 
as grafting, layering, taking cuttings, and the 
germination of seeds. Sundry other matters, such 
as lime, plaster, ice, wine, are introduced here 
and there, and the result is a very readable whole, 
though it lacks the charm of personal observation 
and much of the poetry that characterises Fabre’s 
insect studies. 
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Letters to the Editor. 

j The Editor does not hold himself responsible for 
opinions expressed by his correspondents . Neither 
can he undertake to return, or to correspond with 
the writers of, rejected manuscripts intended for 
this or any other pari of Nature. No notice is 
taken of anonymous communications .] 

Biological Terminology, 

When one is appealed to by name throughout two 
whole pages of Nature (October 6 ) to answer various 
questions, it would be churlish to give no reply. 
But, now the holidays are over, Sir Archdall Reid 
must forgive me if I do not take up all his points. 
It is the more easy to escape gracefully, because one 
can refer him to the clear and thoughtful address 
of Prof. Goodrich to Section D of the British Asso¬ 
ciation, which seems to put in more acceptable form 
the ideas that Sir Archdall is struggling to impress 
on us. 

To confine myself to the sentence, “Variation is 
the sole cause of non-inheritance, etc.’ 1 , Sir Archdall 
Reid accepts my description of it as an identical 
proposition, and admits that the words “ the sole 
cause of ” are redundant. The second part of his 
sentence I represent by “etc.,” because I*agree with 
him that it means the same as the first part. If 
Sir Archdall Reid asserts that these statements are 
also the same in meaning as the sentence, “apart 
from variations, offspring tend to recapitulate the 
parental development,” we must accept his inter¬ 
pretation, merely pointing out that it has no great 
bearing on the alleged phenomenon usually known as 
recapitulation. 

These matters being agreed on, I would ask what 
is gained by this laborious insistence on the state¬ 
ment that “variation” and “non-inheritance” are 
two words for the same thing? Surely the problem 
before us remains the old one : What is the cause of 
variation? In this question the words “the cause 
of ” are not redundant. Suppose we accept the 
whole Mendelian apparatus of separate factors and 
regard, each as a minute portion of a chromosome, 
admitting all the mechanism of their transmission as 
worked out bv T. H. Morgan and his school, we 
have still to ascertain why and how one or more of 
these units should change. Is the change always 
sudden, and only the representation in the characters 
apparently gradual? Or may the change of the unit 
Itself be gradual? Is the change produced solely bv 
some action in the germ-cells, or may it be the result 
of a modification in the parental body? If the latter 
alternative be proved, can we explain the further 
apparent fact that the change in the factor or factors 
induces a change of character harmonising with the 
environmental modification ? 

These are a few of the questions that assail us, 
and I have tried to express them without using any 
of the terms to w T hich Sir Archdall Reid objects. It 
is hopeless to answer them by speculation alone; we 
must learn how the mechanism works. Sir Archdall 
Reid is right in emphasising the need for crucial 
experiments, but, so far as I can see, my biological 
colleagues do not need the lesson. What we a 1 ! 
should like would be some suggestions of practicable 
experiments or observations that would decide some 
of the questions exemplified above. But that, even 
Sir Archdall Reid must admit, would be something 
other than “biological terminology.” 

F. A. Bather. 

Wimbledon, October 16. 
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Indian Land MolSusca. 

In an undated letter, without address, published in 
Nature of October 6, p. 180, under the title “ Indian 
Land Mollusca,” Dr. Annandale states that he wrote 
offering the loan of the material of the Indian 
Museum to help in the preparation of Mr. Gude’s 
work on these molluscs. This is the first intima¬ 
tion that the author or the publisher or the editor of 
this volume has had of the offer. Dr. Annandale 
states definitely that the “offer was ignored or 
refused.” It is impossible to ignore or • refuse an 
offer which never arrived. 

It is also impossible to make those who stayed at 
their work in India during the four years of the war 
realise the difficulties and straits under which we in 
Europe were living. Had Dr. Annandale been nearer 
the seat of the war he might, perhaps, have realised 
that a very large number of ships coming from India 
were sunk in the Mediterranean by submarines. It 
is not unlikely that the offer is still lying at the 
bottom of the sea in the hold of some sunken vessel. 

A. E. Shipley. 

Christ’s College Lodge, Cambridge, 

October 15. 


Safeguarding of Industries Act, 1921 . 

Prof. Armstrong’s letter In Nature of October 24 
conveys the impression that he has become suddenly 
aware of the potentialities for evil of the above Act 
In its present form. Protests have, however, appeared 
in the Press over the signatures of Sir Clifford 
Allbutt, Sir Ernest Rutherford, and Sir G. Sims 
Woodhead; and in the House of Commons Major 
Barnes and Mr. F. D. Acland attempted to have in¬ 
serted in all applicable clauses exemptions for articles 
required for scientific research. In this action Major 
Barnes and Mr. Acland were guided by the expressed 
wishes of the National L T nion of Scientific Wodcers, 
which has also fought the clauses of the Dyestuffs 
(Import Regulation) Act, 1920, and the German 
Reparation (Recovery) Act, 1921, which penalised re¬ 
search in this country. 

We agree that if we believe in our craft we must 
be militant in its protection, though we are not sure 
that scientific workers would get much shrift if they 
adopted the policy Prof. Armstrong advocates. We 
agree that as an expedient in the present state of the 
English Constitution a strongly worded and unani¬ 
mously supported memorial to the Prime Minister 
might throw into welcome relief the unhappy plight 
of science, and we therefore invite Prof. Armstrong, 
and those in agreement with him, to support this 
union and the British Association of Chemists, the 
bodies which have taken the initiative in directing 
the attention of Parliament to the disastrous effect 
that the above measures will have on research unless 
they are speedily modified. They might help us also 
to back up Major Barnes in his efforts to get the 
promised committee for the investigation of com¬ 
plaints against the working of the Act appointed with¬ 
out further delay. 

We suggest that Prof. Armstrong should add to his 
motion before the council of the Chemical Society the 
recommendation that that body should lend us their 
aid. 

L. Bairstow, 

President. 

A. G. Church, 

Secretary. 

National Union of Scientific Workers, 

25 Victoria" Street, Westminster, 

London S.W.i, October 25. 
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Aurora Borealis* Terrestrial Magnetic Disturbances, 
and Sun-spots. 

In connection with the aurora borealis observed by 
Major Lockver on September 28-29 (Nature, Octo¬ 
ber 6), there was a magnetic disturDance of consider¬ 
able activity recorded at this observatory. It com¬ 
menced at I2h., September 28. There were minor 
movements on the H magnet, D remaining quiet, 
until a more active phase of the disturbance com¬ 
menced about 19b., September 28. The major move¬ 
ments on all three magnets, D, H, and V, took place 
between ih. 36m. and 4b. 50m., September 29. The 
extreme ranges on the curves were I) 30', H 827, and 
V 857 (yiriio - * C.G.S. unitsj. The mean daily ranges, 
for comparison, for the quiet days of September were 
D 7', H 367, and V 117. 

The only spot on the sun on September 28-29 was 
of moderate size, in latitude +8-5 and longitude 56-0, 
and it was approaching the sun’s western limb. But 
on September 28 the longitude of the central meridian 
of the sun was 354*1°. This gives the clue to the 
probable origin of the magnetic disturbance which 
accompanied the aurora, for the position is very near 
the longitude of the following spot of the great group 
of last May, namely, 358-8°, which on its passage 
across the sun’s disc was connected with the series 
of magnetic disturbances of great violence. These, 
with a lull on May 18, persisted from May 12 to 
May 21. This spot-group was on the sun’s equator, 
and also crossed the central meridian on May 14-15 
(Nature, June 2, p. 426). 

It appears to be most likely that this region of the 
sun has remained magnetically active since the series 
of violent storms of May 12-21, For we get the fol¬ 
lowing sequence of magnetic disturbances, at intervals 
of 27 or 28 days, corresponding to the period of the 
sun’s synodic rotation:—May 12-21, v.v. great; June 
6-10, great; July 7-9, moderate, August 3-5, great; 
September 2, v. great; and September 28-29, v * great. 

The magnets have also been considerably disturbed 
on the early days of the present month of October, 
especially on October 5 and October 8. Meanwhile, 
the sun has been practically spotless. But here, 
again, with regard at least ’to the disturbance of 
October 5, there is a sequence of disturbances corre¬ 
sponding to the synodic rotation period of the sun, 
which probably has its origin in the later phases of the 
violent storm of May. The sequence is:—May 21, 
moderate; June 18, calm; July 15, moderate; August 
11, moderate; September 8, 'great; and October 5, 
v, great. It will be noticed that in this sequence the 
magnets were quiet, and activity was in abeyance on 
June 18. 

Since the violent storm of May there have been in 
all, until October 8, 28 moderate, 2 great, and 4 very 
great disturbances. All these disturbances, except 
four marked moderate, fall into four series corre¬ 
sponding to the synodical rotation of the sun, and of 
these, again, 12 moderate, 2 great, and 3 very great 
belong to the two series already discussed. It would, 
therefore, be premature to conclude, from the absence 
of sun-spots or other surface phenomena of the sun, 
when a magnetic disturbance occurs, that - there is 
only a casual connection between sun-spots and terres¬ 
trial magnetic disturbance. An area on the sun may 
seemingly remain continuously or recurrently active 
for several solar rotations, even after the disappear¬ 
ance of the original solar disturbance. Or it may be 
that clouds of electrons discharged from a very active 
region on the sun remain undiffused for a consider- 
..dMb; period. 1 At the. same time it is not evident why 
the magnetic activity should sometimes actually in¬ 
crease after a lull succeeding the original violent dis- 
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turbance. Possibly spectro-heliograms in calcium 
light mav help to elucidate the subject. 

A. L. Cortie. 

Stony hurst College Observatory, October 14. 


Sex-change in the Native Oyster. 

Dr. Orton’s letter on the above subject published 
in Nature of July 7, which I have just seen, touches 
a matter not only 01 great biological interest, but also 
of marked importance in the economy of oyster 
fisheries. I can confirm the presence of sperm- 
mormae in oysters which are functioning as “white- 
sick ” females, and also the observation that on being 
placed in sea-water the sperms appear to be fully 
ripe. There are, however, a large number of oysters, 
apparently the majority, in any fair sample which 
may be examined at the breeding season which show 
no advanced female elements, but are functioning 
solely as males. These oysters, so far as I have been 
able to notice, do not show signs of any rapid sex- 
change. 

When one reflects that oysters are naturally found 
in beds, and that fertilisation requires the free passage 
of sperms through the water to impregnate function¬ 
ing females—if we are to discard Lacaze-Dutier’s idea 
of self-fertilisation—it seems inevitable that there is 
an immensely greater loss amongst the male than 
amongst the female elements, and the presence of an 
excess of males seems explained. In the same way 
the development of active sperms in the gonads of 
oysters which are already bearing fertilised embryos 
in their mantle cavities may be a provision to further 
augment the supply of sperms. The annual breeding 
period—physical conditions being favourable—is 
spread over a considerable interval in this country. 
During the past summer, for instance, free-swim¬ 
ming spat could be found early in June, yet I found 
oysters with black spat on July 20, and “white^sick” 
oysters as late as August 26. In that period, it seems 
probable, from Dr. Orton’s observations, that indi¬ 
vidual oysters may have functioned first as female 
and then as male shellfish. It would be very interest¬ 
ing to learn, however, if in the Plymouth observa¬ 
tions any oysters functioning first as males showed 
any signs of ripening into females. The annual 
change of sex which Dr. Orton refers to as possible 
may be only in those oysters which are first pre¬ 
dominantly female in sex. W. L. Calderwood. 

Edinburgh, October 14. 


A Relation between the Combined Atomic Volumes and 
their Optical Refractivities. 

It has been shown (“ Monograph on Molecular 
Volumes,” Longmans, 1917) that there is a periodic 
relationship between the atomic volumes of the com¬ 
bined elements. The submultipie 3*6, which is the 
atomic volume of combined hydrogen, has been found 
significant. 


Table of Atomic Volumes. 
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The atomic volume ratios from solids are F=2S, 
C 1 = 6S, Br = 8S, and I = i2S. The differences now 
agree with those of the atomic refractions 

(1) There is a decrease in the atomic volume from 
carbon to fluorine, silicon to chlorine—that is, against 
increasing atomic weight. 

(2) The differences between successive members of 
the same series are equal to the volume of h3 r drogen' 
(an approximation). 

(3) The difference between the volumes of suc¬ 
cessive homologues is n x 3*6. 

n is 4 between series 1 and 2. 

. n is 2 ,, ,, 2 and 3. 

n is 2 ,, j» 3 and 4. 


ratio is equal to 0-67, which is similar to the valency 
value. 

A relation can be found between the atomic refrac¬ 
tions for members of the two short series if the 
number of helium (2) plus latent valency electrons be 
added to the number of acting valencies. 


r a ( E x ) = (He-fL.V.)xo + ^(F.V.)xo *74 
v*(C) — 3 approx. Nc = 2 + o+4 = 6 A.N, =6 
r a (F) =074 Nf = 2 + 6+ i ~9 A.N, = 9 

r a (EJ = (He + L.V.)xo-f 8x 0*67 +n{F.V.) x 074 
f'a(Cl) =6 N C i = 2 + 6 + S-v- 1 = 17 A.N. = 17 

r a (P) ~ 7* 58 Np ==24-2 + 8 + 3=15 A.N. = 15 

r tt (Br) = 878 N B r=2 + 6+i2 + r = 2i 

rJAs) = 778 NAs==2 + 2-f 12 + 3=19 


If the masses be compared, there is a difference of 
2 in the first series and An =16 (4x4), 44, and 47 
respectively between groups 2 to i, 3 to 2, and 4 to 3. 
It follows that there is a concentration of matter 
from within to without, or that members of the first 
and second series are less condensed than those of 
succeeding series. 

There is also a difference of 37 between alterna¬ 
tive values of a single element :—O ti and 7-4, A 3*6, 
S 25*0 and 21-6, 3-4, and so on. 

The volumes thus indicate that the elements are 
built up from discrete parts which are similar for 
all the elements. The indication is, of course, not 
exceptionally clear, but it is very pronounced. This 
is not surprising, seeing that liquids are subject to 
so many different influences. 

If A.V.’s be plotted against A.M.’s, paraboloid 
curves are formed (a) at 6-1, in solid state, (b) at 
absolute zero b x 10 5 . Note especially the rare gases 
Ne 76, Ar 144, Kr 177, Xe 228-251, Nit 287 ( cf . 
R. N. Pease, Journ. Amer. Chem. Soc.., May, 1921).* 

A periodic relationship also exists between the 
atomic refractions. Traube was the first to indicate 
a valency relationship, but in a very imperfect 
manner. 

Table of Atomic Refractivities. 
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It is evident that the numbers for members of the 
third series fall short of the atomic numbers. 

Mn. A.N. 25 N Br 2i A4 
V A.N. 23 N As i 9 M 

Br. A.N. 35 Nu r 21 A14, or 12, if members of the eighth 

group number only one (iso¬ 
topes). 

As. A.N. 33 NasI9 A14. 

From this it follows that a larger nucleus of the 
members of the longer series becomes impermeable to 
light, the number being much greater for even series 
of period 3. These considerations point to the fact 
that some central condition produces a repelling power 
on light-waves of moderate length and speed, whilst, 
on the other hand, the electrical rather than the 
material elements tend to retard the light. 

It is thus seen that there is a clear and distinct 
connection between the atomic volumes, the atomic 
refractions, the make-up of the elements, and also 
their evolution from sub-atomic discrete electrified 
particles. 

The accompanying curve (Fig. 1) shows the nature 
of the relationship in a general way, and this is 
approximately rectilinear. 

Expressed numerically, this becomes 
V^-V 

~r>7r =2 ‘ 58 

also 

■ 1 ' °=2‘8 . 

5’3 

The differences — between series are 2-8, 27, and 
Ar a 

t-2 respectively, the latter being ;>mall because n — i 
for one property and 2 for the other. 

The relation A Y„ is equal to a between successive 
Ar a 


Similar serial and group relationships are noticed 
* in the atomic refractions as in the atomic volumes. 
First, successive differences of from o*8i to 1*04 are 
noticed from element to element in the different 
series, and this corresponds to the atomic refractivity 
of hydrogen, or, showing a rough proportionality to 
their respective valencies, C 3-36 (4x0*84), N 2*36 
(3x079), O 1*48 (2x0*74), F 1x0*67, Ne o. The 
atomic refractivities, however, differ considerably in 
different circumstances. 

The differences between the values for homologues 
are again a considerable multiple of the unit— 
n =4 (4x1*33) between the first and second groups, 
2 (2X1*34) between the second and third groups, and 
again 4 (4x1*27) between the third and fourth groups. 
The unit is, however, larger in the group differences 
than in the serial (0*8 x to 1*06). We know that there 
is justification for these multiples from observations 
on atomic degradation phenomena. Dividing by 8 the 
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groups. 

The light-waves from the evidence of optical refrac¬ 
tivities appear to pass chieflv through the gaps between 
the atoms A | B | C. ( D, as through a grating encoun¬ 
tering the valency electrons which tend to retard them. 
Gnlv single rings of electrons in the first series are 
affected bv the light-waves, the nuclei not being 
affected. This is shown by the diminishing refrac¬ 
tivities with the increase of atomic masses, in the 
regions of the oeriodic system under examination. In 
the second and subsequent series a shell of electrons 
(several rings) is influenced.—a similar kernel not 
being affected. Any influence which causes the elec¬ 
trons to be drawn more into paths of light (unsatura¬ 
tion) results in an increase of the refractivity. 

If the electrons be supnosed to be distributed in 
soace, according to principles of equal distribution in 
the same atom, 1 with, perhaps, constraining disturb- 

1 Octahedral models for rare gases (spheres). • 
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ances in position in some combinations, it is probable 
that a definite and approximately equal share of space 
must be accorded to each electron. ^ The approxi¬ 
mately rectilinear curve points to this fact. . Both 
properties, however, differ somewhat in different 
combinations, so that some slight modification is^ to 
be understood. It is, however, sufficiently interesting 
to be able to trace such a relation when it is con¬ 
sidered that neither the atomic volumes nor refrac¬ 
tions can be directly measured, but are derived con¬ 
stants. 

Some of the variations seem to point to variable 
relations with the ethereal medium.- ^ Negative 
anomalies, for example, are at present incompre¬ 
hensible, the whole of the atomic^ refractions of, say, 
oxygen in P(OEt) 3 , for example, disappearing entirely. 
Some of the per saltum changes are equally difficult 
to explain. The periodic relationship between the 
elements points rather to a spiral arrangement (under¬ 
stood in a solid sense) 2 of the electrons than to a 
series of rings. This arrangement is due to the fact 
that the spiral is one of the. natural modes of motion 
of the aether and discrete particles immersed in it. 


based on products, whilst the additive cumulative 
factor is evident; still, the relation is interesting. The 
next homologue alter Cl is 13 r (red liquid). There 
is, however, a large gap between the two. Instead 
of an easily condensible yellow-red vapour at 55, by 
some twist we get a metal. There is a similar dis¬ 
parity between Br and I. Gervaise Le Bas. 

6 Springfield Crescent, St. Hellers, Jersey. 
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The Atomic Volumes . 


Fig. x . —A relation between the atomic volumes and the atomic refractivities. 


This is shown in the case of spiral nebulae. The 
vortex is another condition. Gradual disintegration 
of the atoms is thus more easily understood, and 
devolution is reversed evolution. 

Up to the present the charge on the electron is 
regarded as static, but the existence of magnetic pro¬ 
perties suggests rotations of electricity on the material 
particles. This would result in a magnetic flux. It, 
however, seems to be impossible to distinguish the 
charges within the atom. 

Note. —A numerical relation with the atomic masses 
suggests itself. xF, F being a factor probably 

representing concentration of matter (atomic density). 
m~b 0 xF b 0 for A.Z. 

ffl' 

t “F(2, 2, 3, 3) not for first series except for C. 
o 0 

Cl 6x3x2= 36 
Mn 8‘SX3X2= 52*8(55) 

Br 8*8 x3X 3= 79*2 (79*6) . 

I 13 * 9 X3X3 = 125*1 (126). , 

. F diminishes from group 7 . »o 4 and increases 
differently in the groups. This relation is, however, 

* A spherical taurbouillon with a vortical centre and a peripheral 
rotation, (model slip-knot). 
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Hybridity and the Evolution of Species. 

As the author of the “Theory of Evolution by 
Means of Hybridisation,” I am naturally much in¬ 
terested in the recent papers by Dr. Harrison and Miss 
Blackburn, which proved, beyond any reasonable doubt 
that most British rose-species are of hybrid origin, 
though this was not suspected. The authors based 
their" conclusion that hybridity is one of the prime 
factors in the evolution of species, if not the only 
one, on their cvtological results, which agree with 
those of Tackhoim on a much larger number of rose- 
species from all parts of the world. The reviewer of 
their papers in Nature of September 15, p. 99, does 
full justice to the importance of 
these results, and directs attention 
to Jeffrey’s work tending to show 
that the presence of “bad pollen” 
is proof of a hybrid origin—a view 
much strengthened by Brainerct 
and Petersen’s study of the New 
England Rubi (Vermont Agric. 
Expt. Sta. Bull. No. 217), in the 
course of which they find much 
hybridisation and no forms with 
entirely good pollen. 

To this view the reviewer takes 
exception. That “bad pollen” 
is unsafe as a criterion of 
hybridity is shown, he says, how¬ 
ever, by other results. As such he 
considers the fact that isolated 
species, such as the Californian 
Trillium giganieum, the nearest 
relative of which is in the Eastern 
States, possess a certain amount 
of bad pollen. I am sorry to say 
that I fail to see the bearing of a 
now isolated habitat on the 
problem in question. I sup¬ 
pose that the reviewer will 
agree with me that the origin of Oenothera biennis , 
which for several centuries has been a feature of the 
flora of the dunes in many European countries 
originated elsewhere than in Europe; so why should 
Trillium giganieum, and Dirca occidentals and 
Sboliopus Bigelovii f the other two species with bad 
pollen which he quotes as proof of his contention, have- 
originated at the spots they now occupy? And if 
they originated somewhere else, the argument against 
their possible origin by crossing does not hold good. 

Velp, Holland, October 4. J. P. Lotsy. 

It is perhaps only natural that Dr. Lotsy should 
take a special view of any facts that bear on his 
theory of evolution by hybridisation, but in the above 
letter he is clearly begging the question. In the 
article on British roses and hybridity to which he 
refers it was pointed out that the original authors did 
not consider all British roses to be hybrids, but 
looked upon the diploid forms and the Pimpinelli-; 
foli® as pure species. In such cases as Trillium, 
Dirca, and Scoliophs, it is not sufficient for him to 
suggest that they must be hybrids merely because they 
have bad pollen. The fact, previously cited, that 
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pollen sterility and fertility behave as a pair of char¬ 
acters in the sweet pea and the velvet bean should 
in itself be sufficient to give pause to those who would 
like to regard bad pollen as a proof of hybridity. 
The theory of mutation equally requires the occurrence 
of a certain proportion of defective germ cells. 

The Hagedoorns, in their recent book on “The 
Relative Value of the Processes Causing Evolution,” 
also support the idea of the origin of species by cross¬ 
ing, but are obliged to admit that loss mutations must 
occur, though why they should confine themselves to 
loss mutations is not clear. It will be necessary to 
bring some more convincing argument in support of 
hybridisation as a constructive evolutionary factor 
before it is likely to receive much serious considera¬ 
tion from biologists. 

The Writer of the Article. 


A System of Space-Time Co-ordinates. 

The common instruments of measurement proposed 
In theory and employed in practice for the co-ordina¬ 
tion of physical events consist of rigid bars and 
clocks. The limitations of such methods are obvious. 
The erection of a rigid bar for the direct determina¬ 
tion of the distance of the moon from the earth is 
inconceivable from a practical point of view, while 
it is a gross absurdity to speak of the measurement 
of molecular distances by means of rigid bodies. 
There is only one type of connecting-link across space 
suitable for co-ordination of events, namely, the light- 
ray. I here define a system of space-time co¬ 
ordinates which involve only one metrical quantity, 
the vibration period of an atom. 

Let there be a vibrating atom at A emitting light- 
rays. The time at A is read from the atom there. 
Let P be any other particle, which sends back in¬ 
stantaneously to A the light-rays arriving from A. 
Let a ray start from A at time t* and return to A at 
time t n . If an event occurs at P at the instant of the 
arrival of the said ray, we shall define two of the co¬ 
ordinates of the event as 

distance of event from 

tihie of event 

the expressions in italics being defined by these state¬ 
ments. 

Let B and C be two particles such that x t is con¬ 
stant with respect to time for each of them. Let a 
light-ray be emitted from B and return to B after 
reflection from C. . The departure from B and return 
to B of this ray are two events at B, and we have 
already defined the time of events occurring at B. 
Let the ray leave B at time x\ and return to B at 
time Let C be so situated that (x n i ~x\ i ) is con¬ 
stant for all successive rays. 

A, B, and C constitute the frame of' co-ordinates. 
For sake of example, we may observe that three of 
the corners of a rigid rectangular block at rest in a 
terrestrial laboratory satisfy the conditions imposed 
on A, B, and C, so far as our experimental accuracy 
can ascertain ; whether they would continue to do so 
if the block was rapidly revolved about an axis is a 
matter for experiment to decide. 

We have now three particles. A, B, and C, and 
from our definitions we can write down the time of 
an event occurring at any of the three. Let any event 
P occur. Let it coincide with the arrival of a light- 
rav from A which left A at f A and returns to A at f A 
and with the arrival of a rav from B which left B a 
£' b and returns to B at £" R . and also with the arrival o 
a ray from C which left C at t' c and returns to C at 
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f c . We define the four co-ordinates of the event P 
by the equations :— 

#i=4(r A -£' A ) 

- t b) 

X 3 = Ut" c -f c ) 

It is to be observed that this co-ordinate system, 
although from the method of definition applicable to 
the most general gravitational fields, will, in the 
absence of such fields, give the same values for the 
co-ordinates of an event as those obtained by rigid 
body measurements from three points of a rigid body 
and by a system of clocks. J. L. Synge. 

Department of Mathematics, University of 
Toronto, Toronto, Canada, September 16. 


Aeroplane Photography for Arch&ology. 

Photographs from an'aeroplane taken on a dear 
afternoon a little before sunset would give good records 
of ancient British and Roman camps, “castles,” vil¬ 
lages, rings, pack-tracks, barrows, ditches, and other 
earthworks, and, as in such photographs taken in 
Mesopotamia, would probably reveal details that can¬ 
not be distinguished by inspection on the ground. 
Photographs might yield almost as much information 
as the models in the’Pitt Rivers Museum at Farnham, 
which were made from laborious contour surveying. 

There are hundreds of such earthworks on Salisbury 
Plain, and many of them are, no doubt, related to 
Stonehenge and to Avebury. The stereoscopic com¬ 
bination of two successive photographs might disclose 
those parts of the banks and ditches which are nearly 
obliterated by the village of Avebury. General model¬ 
ling is wanted rather than fine detail. Perhaps such 
work might be done by learners. _ 

A. P. Trotter. 

Greystones, Teffont, Salisbury, October 12. 


Cosmic Friction: A Query. 

Writing with proper deference, I would ask astro¬ 
nomers whether it is not feasible to consider that the 
solar system may occasionally journey through a 
region "of space occupied by exceedingly diffuse 
matter? Under such conditions the exceptional ap¬ 
pearance of a large meteorite outside the earth’s 
atmosphere might be possible; and some minute 
shortening of the period of a quickly revolving satel¬ 
lite, like the moon, might show itself by a cumulative 
advance of position. Contrariwise, if ever (say 
between 1865 and 1871) we passed through ^ regions 
altogether free from even such evanescent friction, a 
readily affected comet, like Encke’s, might tem¬ 
porarily recover from its usual perturbation. 

Oliver Lodge. 


M oscular Piezo-electricity ? 

There is a remarkable similarity between the struc¬ 
ture of those organs of electric eels which are 
generally held to be the source of their , u shocks ” 
and the structure of certain artificially grown crystals 
exhibiting the piezo-electric property. Is it possible 
that there is a connection between the two, and that 
these creatures do produce piezo-electricity by the con¬ 
traction of these organs? I should be interested to 
know If any of your readers have found any con¬ 
nection between these two phenomena. 

E. Wriothesley Russell. 

Trinity College, Cambridge, October 10. 
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Speaking Films. 


By Prof. A. 

T HE publicity recently given ( Times, Sep¬ 
tember 24 and 28) to reports of the suc¬ 
cessful synchronisation of speech and action in 
kinematography makes the present an appropriate 
time for describing the production and use of 
photographic films bearing sound-records which 
are reproducible. For the novelty of the recent 
inventions does not lie in the speaking films them¬ 
selves, but in their combination with picture films 
so as to constitute the so-called “talking pic¬ 
tures.” It was about the year 1900 that 
Ernst Walter Ruhmer made the first speaking 
film. The process is described in his book on 
“ Wireless Telephony/’ translated into English by 
J. Erskine Murray in 1908. Ruhmer’s invention 
was the natural outcome of his work on photo- 
telephony^ the principles of which are treated in 
the same work. In photo-telephony there are im¬ 
posed upon a projected beam of light fluctuations 
of intensity which correspond to the sound-vibra¬ 
tions associated with speech; for purposes of re¬ 
production the light is allowed to fall upon a 
selenium 1 cell, which, by its well-known photo¬ 
electric property, controls the current in a tele¬ 
phonic circuit. It was a simple modification to 
carry out the process in two distinct stages, viz., 
(r) to photograph the fluctuations of the light 
upon a moving film, and (2) to actuate the 
selenium cell at leisure by interposing between it 
and a source of light, the developed film moving 
at the same speed as before. For this device 
Ruhmer chose the descriptive but ugly name 
“photographophone/’ and printed reproductions 
of some of the films obtained by him appear in ! 
that chapter of his book which bears this name. 

Ruhmer’s method of obtaining the fluctuations 
of light corresponding to speech was to super¬ 
impose upon the current in an electric arc varia¬ 
tions due to a microphone actuated by the voice. 
This method has been used by several later 
investigators, including H. Thirring ( [Phys. Zeit 
p; 67, 1920), who has also devised a particularly 
sensitive form of selenium cell. The chief diffi¬ 
culty in connection therewith appears to be that 
of keeping the arc in a sufficiently sensitive con¬ 
dition. In an entirely different method, due to 
the author/described in Nature for February' 5, 
1920 (voL 104, p. 604), under the title 
“Telephoning by Light/’ 2 this difficulty does 
not present itself, and a fluctuating beam 
of light with the necessary characteristics is 
obtained with ease. Its application to the pro- 

1 Selenium Is not the only substance suitable for this purpose. Other 
r hoto-electric cells have been constructed during recent years, notably the 
44 thalofide cell” of T. W. Case and the “ antimonite cell ” due to W. S. 
Grip-nberg. ^ The sensitive substances here involved are sulphides of thal¬ 
lium and antimony respectively. The relative merits, of such cells are open 
' to question, and require careful experimental investigation ; but they do not 
affect at all the principles of sound-reproduction from photographic films as 
, described in this article. 

2'The article here referred to should be read in conjunction with the 
present one., 
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O. Rankine. 

duction of speaking films has already been indi¬ 
cated (Proc. Phys. Soc., vol 32, p. 78, 1920), bat 
many new records have been obtained since the 
date of that publication. 

The mode of recording adopted, which differs 
in no essential respect from Ruhmer’s, is to> allow 
the fluctuating beam of light emerging from the 
photophone transmitter to fall upon a condensing 
lens, Li (Fig. 1), so that an image of the original 
source of light is formed at S. A narrow, hori¬ 
zontal slit thus illuminated at S serves as a 
secondary source, and the lens L 2 brings an image 
of it to a focus upon a continuously moving photo¬ 
graphic film suitably enclosed. A slightly different 
arrangement, which is superior optically, is. to 
place a larger slit close to, and extending over 
the full aperture of, the lens ,Lj, and to obtain 
on the film a suitably diminished image of the 
slit by giving the lens L 2 the appropriate focal 
length. By providing in addition that the focal 
length of Lj is equal to the distance L/Lg, the 
image of the original source, usually quite small, 
coincides with L>, of which the central region only 
is thus used, and aberration is much reduced. It 
will be seen that the moving film is exposed to 



a narrow bar of light, perpendicular to the direc¬ 
tion of motion, of which the intensity is varying 
in accordance with those sounds which have 
actuated the photophone beam. The result is that 
the film, when developed, shows a band varying in 
opacity as the length is traversed, and looking 
very much like a discontinuous spectrum. Two 
examples (reduced by one-fourth) are shown in 
Fig. 2—the records of the words “beet” and 
“this” respectively. They have been chosen 
because they are short, staccato words capable 
of being reproduced in the space available. The 
beginning of each word is at the top, and the 
speed of the film was about 1.3 metres per second. 
The amount of detail shown in these records 
depends, of course, upon the relation between the 
width of the slit image on the film and the film 
velocity. For those shown the slit image was 
about 0*2 mm, wide, so that frequencies of several, 
thousand per second, if present, should be visually 
detectable. 

The procedure for reproducing the sounds -front 
the films is very simple. All that is needed is to 
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focus the light from a narrow source upon the 
film, and to allow the light which penetrates the 



“beet" “this* 

Fig. 2. 

film to fall upon a selenium cell connected with 
a battery and telephone receiver. For example, 
the arrangement shown in Fig. 3 
works satisfactorily. Here the slit S 
is illuminated by the condensed light, 
from the arc, and its image is 
formed on the moving film at F. 

The light reaching the selenium 

cell, upon which, if necessary, it can Arc's. 

be concentrated by an additional lens, 

is caused to fluctuate as the film moves, 

so that the corresponding sounds 

are heard in the telephone. It 

is usually necessary to amplify the 

feeble telephone currents by means of one or more 

thermionic valves. Mr. Rergland, the Swedish 

inventor whose recent kinematograph work 
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elicited this article, has apparently been able to 
attain augmentation sufficient to actuate effec¬ 
tively loud-speaking telephones so as to be audible 
throughout a room; but the number of valves 
used in cascade has not been announced. 

There are certain somewhat remarkable features 
in connection with the sound reproduction from 
films such as those illustrated. These, although 
already enumerated (loc. cii.) y are worth empha¬ 
sising. Strictly, in order that the sound-vibrations 
reproduced may correspond exactly to those which 
originally controlled the beam of light and gave 
the photographic record, the speed of the film 
should be the same during recording as during 
reproducing; but the ear and brain are apparently 
capable of recognising a word even though the 
frequencies associated with its utterance have 
been altered in constant proportion to a consider¬ 
able degree. This applies more to some words 
than to others, but, generally speaking, precise 
equality of film speeds in recording and repro¬ 
ducing is not necessary, nor does there prove to 
be any need to take particular care to secure the 
correct photographic density; the articulation of 
the reproduced sounds is wonderfully good with¬ 
out this elaboration. Most remarkable of all, 
however, is the small effect arising from widening 
the slit image used during reproduction. It has 
been found that this image may be made several 
times wider than when recording without marked 
deterioration of the reproduced words. All this 
points to the fact that effective listening demands 
only the existence of the chief features of the com¬ 
plicated vibrations constituting speech sounds. 
The practical effect is that in gramophones gener¬ 
ally the speed used need not be so large as'to 
record all the finer details existing in the vibra¬ 
tions, and in the case of the particular optical 
gramophone under consideration, a film speed 
much less than that indicated above would suffice. 
Experiment proves this to be true, and successful 
films have been made, as was anticipated, with 
speeds of about 40 cm. per second (the approxi¬ 
mate rate in the kinematograph as ordinarily 
used) and a slit image 0-2 mm. wide. The 
degree of success in reproduction may be 
judged from the fact that single words, 
isolated from all context, are nearly always 
recognised at once, in spite of the severe test 
which such an arrangement obviously imposes. 



FIG. 3. 

In passing from the consideration of speaking 
films alone to- their synchronous combination with 
kinematograph pictures, we pass from facts well 
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established scientifically to information at present 
only obtainable in newspaper reports. Emphasis 
need not be laid on the obvious advantages of a 
film sound-record over an ordinary mechanically 
produced gramophone record. Combinations of 
picture films and ordinary gramophones have 
been frequently tried without success sufficient to 
ensure their survival in practice. The difficulty, 
of course, mainly arises from the impossibility of 
preserving synchronism between a gramophone 
record and a film the length of which is gradually 
but inevitably shortened by the repairing of fre¬ 
quent breakages. With the sound-record also 
upon a film, the appropriate adjustment can 
always be made, especially in the ideal case where 
a single film bears both picture- and sound-records, 
side by side, under which conditions it becomes 
automatic. The arrangement of two separate 
films, run both in recording and reproducing on 
the same shaft, has, according to the Times 
report, been adopted by Mr. Bergland; Mr. 
Grindell Matthews, on the other hand, announces 
that he has been able, in spite of the small space 
available, to secure the advantages of a single 
film, a newspaper reproduction of which is given. 
In neither case are the reported details complete 
enough to indicate the actual mechanism em¬ 
ployed. One point of somewhat curious interest 


The Oppau 

HE directors of the Badische Amlin- und Soda- 
fabrik state in the Zeitschrift fur Ange - 
wandte Chentie for October 4 that the explosion 
at the nitrogen fixation works at Oppau on Sep¬ 
tember 2i took place in a store containing about 
4^00 tons of ammonium sulphate nitrate. They 
explain that, before the war, only sulphate of am¬ 
monia was made at Oppau; ammonium nitrate 
was manufactured during the war, and since then, 
mixtures of ammonium nitrate and potassium 
chloride, and more recently ammonium nitrate 
and sulphate for use as fertilisers. They defi¬ 
nitely state that no ammonium nitrate was present 
in the works at Oppau at the time of the explo¬ 
sion, and go on to say that while the explosive 
nature of ammonium nitrate is well known, this 
feature can be completely eliminated by mixing it 
with potassium or sodium chlorides; the double 
salt, 2 N H 4 N 0 3 * (NH 4 ) 2 S 0 4 , had also been shown 
to be non-explosive when pure as well as when it 
is produced on the works scale. They proceed to 
quote evidence as to the non-explosive character 
of this salt from the fact that it gives no distension 
in the Trauzl block test, when exploded by means 
of a detonator containing 2 grams of mercury 
fulminate, and in substantiation of its innocuous 
character they adduce the fact that in factories 
producing it no accident has occurred for a number 
of years, when explosives have been applied to 
it for the purpose of breaking up blocks of the 
mixed salts which have set hard. They deny that 
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seems, however, to be fairly definitely established. 
An examination of the printed reproduction of 
Mr. Grindell Matthews’s film shows that the sound- 
record is of what may be called the ordinary type 
— i.c. it consists of the trace of transverse move¬ 
ments of a spot of light on a moving film, so 
familiar in oscillograph and other wave-motion 
records. A talk which the author was fortunate 
enough to have recently with Prof. Arrhenius, 
who* was present at the first demonstration 
of the new Swedish talking pictures, made it clear 
that Mr. Bergland also relies on this same plan. 
It is not easy to see how such transverse records 
lend themselves to effective sound-reproduction/ 
| On the face of it, they would appear to be 
distinctly inferior for this purpose to the 
records described and illustrated in this 
article, and details of the manner in which 
the selenium is actuated will be awaited with 
interest. 

We have yet to learn also by what mechanism 
synchronisation has been effected. For, although 
the principle involved is very simple, and the 
general method of procedure is quite obvious, 
there have no doubt arisen in practice details 
which present serious difficulties. We may hope 
to hear before long what these are and how they 
have been surmounted. 


Explosion. 

Oppau was completely destroyed, and say that 
the portion of the factory devoted to the produc¬ 
tion of ammonia from the air and of ammonium 
sulphate is comparatively uninjured, so that the 
manufacture could be started again, and they end 
with an assurance that the production of ammonia 
by high pressure as carried out by the Badische 
Anilin- und Sodafabrik has nothing whatever to do 
with the explosion. 

It may be remarked in connection with this 
statement that no reference is made to experimen¬ 
tal work on the explosive character of their pro¬ 
duct on a larger scale than by attempting to fire 
it by a No. 8 detonator in a Trauzl block. It is 
known, however, to explosive technologists that 
ammonium nitrate responds only feebly to* such a 
detonator, but that it can be brought up to detona¬ 
tion by a suitably chosen initial impulse. 

The Times of October 12 gives an account of 
some very remarkable evidence brought out at a 
sitting of the German Parliamentary Committee 
appointed by the Reichstag to inquire into the 
explosion. It appears from the evidence that the 
process was being worked intensively and without 
adequate chemical control, and it *is stated that in 
the preparation of the ammonium sulphate nitrate 
the ammonium nitrate was not always dissolved, 
but passed on to the store as such. Evidence was 
also given as to the fact that blasting was resorted 
to for the purpose of breaking up the hardened 
mass, and in a further report, published in the 
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Times of October 17, it is stated that this blasting 
was sub-let to a firm of contractors and was done 
by men on piece-work. 

There appear to be at least three commissions 
investigating the accident: one, appointed by the 
Reichstag, another by the Bavarian Government, 
and a third by the Workmen’s Council of the 
Oppau factory, and it is gathered that there is 
some conflict as to the powers and status of these 
commissions. An adjournment of the inquiry has 
evidently been made, but it is not clear as to 
whether this is for the purpose of obtaining further 
evidence on the danger of blasting, or, as is sug¬ 
gested by the writer of an article in the Chemiker- 
Zeitung of October 6, on danger that may arise 
from heating up of the mass through the 


liberation of nitric acid from ammonium nitrate by 
the acid held as an impurity in the ammonium 
sulphate. With regard to the latter point, it is 
stated that the representatives of the factory are 
taking a continuous record of the temperature of 
the remaining stock, which amounts to 8,000 tons, 

: with the object of flooding it if any considerable 
rise occurs. 

In view of the importance of ammonium nitrate 
and other salts of ammonia for fertiliser purposes 
on the very largest scale, it is to be sincerely hoped 
i that every endeavour will be made by the Inter- 
Allied .Commission of Control to obtain the final 
report of the German Parliamentary Committee, 
together with a record of any experiments con¬ 
ducted to elucidate the cause of the explosion. 


The Age of the Earth. 1 

By the Right Hon. Lord Rayleigh, F.R.S. 


HP HE subject which we have met to consider 

to-day is encumbered with past controversy. ! 
It cannot be denied, I am afraid, that exponents 
of particular views in the past have laid too much 
emphasis on their own particular way of looking 
at the problem without making enough allowance 
for human fallibility. I shall try, so far as pos¬ 
sible, to avoid this pitfall. There has been a i 
tendency on all sides for specialists in one ! 
branch of science to consider themselves free 
to disregard evidence drawn from a class of con- | 
siderations with which they are not familiar. I j 
am sure that this is not the road to truth. In ! 
attempting a problem of this kind, when we seek j 
to plumb into the depths of time, far beyond 
human experience, we cannot afford to neglect 
evidence drawn from any quarter, even if it is 
not the kind of evidence which we find it most 
congenial to contemplate. A parallel case is that 
of a jury of plain men in a murder trial. They 
may know nothing of medical jurisprudence, post¬ 
mortem examinations, and so on. They may even 
consider the subject repellent; but that does not 
exempt them from the duty of fully considering 
and weighing such evidence to the best of their 
ability. The witnesses in the trial have, however, 
to limit themselves to matters with which they 
are personally conversant. I will try to give my 
evidence within these limits. j 

The phrase “age of the earth,” though rather 
vague, is perhaps definite enough for our purpose. ; 
What we want to know is, how long has the j 
earth’s surface been fitted for the habitation of 
living beings? or, alternatively, how long has it j 
taken to accumulate the known series of geo' j 
logical formations? These questions are not the 
same, but I do not think that we shall need to 
insist on the distinction this morning. 

Lord Kelvin’s arguments depended on attempts 
to . limit the - length of time during which the 

l Contributions to a joint discussion of the Sections of Mathematical 
and Physical Science, Ge >logy. Zoology, and Botany of the British Associa¬ 
tion at Edinburgh on September 13 . 
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earth's surface temperature could have remained 
substantially the same as at present, and he 
attacked this problem from two different points 
of view. In the first place, he attempted to set 
a limit of time to the duration of the sun’s heat; 
and secondly, from consideration of the earth’s 
internal heat, he argued back to the time when 
the surface was too hot for the presence of living 
beings. I have heard a suggestion that there is 
some mutual inconsistency in these two lines of 
argument—consideration of the sun’s heat makes 
the past temperature too low; consideration of the 
earth’s heat makes it too high—but I do not 
think that this criticism is more than superficially 
plausible. The point was rather that from either 
of these arguments a condition widely different 
from the present would be reached, and therefore 
that, even if there were some unrecognised flaw 
in one of the arguments, the other would stand. 
Possibly, looking back into the remote past, a 
condition of the earth’s surface is imaginable 
where the mean temperature was much the same 
as at present, heat coming from the earth’s in¬ 
terior in compensation for a diminished radiation 
from the sun; but I feel sure you will all agree 
with me that we cannot get more time by special 
pleading of this kind. The fossiliferous rocks 
have, without doubt, been accumulated under con¬ 
ditions of solar radiation not essentially different 
from the present. One simple consideration is 
that the plants in the coal measures obviously had 
green leaves, and that these could not function 
without a full allowance of solar radiation. 

We have then to consider whether Lord 
Kelvin’s arguments can stand in the light of 
present knowledge. I think we must admit that 
they cannot. 

First, as regards the earth’s heat, it is now 
generally known that the premises of Lord 
Kelvin’s calculation, carefully particularised by 
him, are upset by the discovery of radio-active 
substances in the earth. In 1906 I made a deter- 
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ruination of the amount of radium in the super¬ 
ficial parts of the earth which are alone accessible. 
From radium analysis we can calculate the 
amount of uranium and other associated sub¬ 
stances and the thermal output from them, and 
the result is to show that if we suppose the same 
radium content to extend to a depth of some 
20 miles, the whole output of heat would be 
accounted for without assuming that any of it 
comes from the store of primeval heat as postu¬ 
lated by Lord Kelvin. It is without doubt difficult 
to understand why the output of heat is not 
greater, for it would certainly be expected that the 
rocky crust of the earth would be more than 
20 miles thick, to say nothing of any radium 
there might be in the unknown interior. 

Can we at present infer anything definite from 
the earth’s internal heat as to the possible dura¬ 
tion of geological time? I think practically not. 
It appears certain that the radio-active materials 
present in the earth are generating at least as 
much heat as is now leaking out from the earth 
into space. If they are generating more than this 
(and there is evidence to suggest that they are), 
the temperature must, according to all received 
views, be rising. In a word, we are puzzled to 
explain the existing state of things, and cannot 
use it as a firm basis from which to explore the 
past. 

Next, as to the sun’s heat. Lord Kelvin’s argu¬ 
ment was that we knew of no possible source at 
all adequate to supply the existing output of solar 
energy except secular contraction, and even this 
source of supply was not enough to account for 
more than twenty million years of solar heat in the- 
past. It is impossible to condemn on principle 
arguments of this kind. We often must, and do, 
rely on them in science as in everyday affairs; 
but a certain reserve is always needed on the 
ground that there are more things in heaven and 
earth than are dreamt of in our philosophy. 
Knowledge which has accumulated since Lord 
Kelvin’s time has driven us back on this alterna¬ 
tive. 

The sun is only one of the host of stars, and 
if we find it impossible to account adequately for 
their radiation by contraction it evidently will not 
do to assume that the sun is limited to this source 
of supply. 

Now some of the stars (the giant red stars), 
though of about the same mass as the sun, are 
radiating energy at something like one thousand 
times the rate that the sun does. They ought, 
according to the contraction theory, to have ex¬ 
pended a considerable fraction of their total 
energy m historical times. No one will maintain 
that this has occurred, and if not there must be 
some source of supply other than contraction. It 
Is not necessary for our Immediate purpose to 
inquire what this source is. It is enough to note 
that its existence invalidates Lord Kelvin’s esti¬ 
mate of the age of the sun’s heat. 

Modern knowledge in radio-activity has given 
what appears, if separately considered, to be a 
hnh apd '.satisfactory, .bas’s, for the estimation of 
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j geological time. Uranium, for example, goes- 
through a series of changes (radium is one of the 
stages in its progress), changing eventually into 
an isotope of lead—that is, an element chemically 
indistinguishable from lead, except by a slight 
difference of atomic weight and (practically at 
least) inseparable from ordinary lead by chemical 
means if once mixed with it. The isotope of 
lead in question has probably an atomic weight 
of 206 exactly, as contrasted with an atomic- 
weight of 207-1 for ordinary lead. 2 This is much 
less than the atomic weight of uranium (238*5), 
and the difference represents approximately the 
weight of helium atoms, which are the debris shed 
at the various stages of the transformation. 

Further, it is well established that a gram 
of uranium as found along with its products in 
rocks and minerals is now changing at a rate 
represented by the production of i-88xio~ n 
grams of helium and 1*22 x ig” 10 grams of 
lead isotope per annum. We have not time this 
morning to consider the methods by which these 
figures have been reached. It must suffice to say 
that‘in the case of helium it amounts practically 
to direct observation, while in the case of lead 
isotope the evidence, though less direct, is very 
strong, and, so far as I am aware, is not con¬ 
tested by any student of the subject. I have said 
that this is the rate at which one gram of uranium 
as found in the earth is producing helium and 
lead isotope at present; It is important to inquire 
whether one gram of uranium did the same in 
the past. This we cannot, of course, determine 
directly. It Is certain that nothing we can do 
in a laboratory in the way of change of tempera¬ 
ture and pressure can alter the rate sensibly, and 
enough has been done in this way to make it 
unlikely that any pressures and temperatures en¬ 
countered in the superficial parts of the earth 
could have such an effect. It has been suggested 
by Prof. Joly that the absolute age of a gram 
of uranium may affect its rate of disintegration. 
All possibilities should be considered, but this 
suggestion derives no support from the behaviour 
of the shorter-lived radio-active substances the 
behaviour of which we can watch. 

Upon the whole, therefore, it would seem that 
in the disintegration of a gram of uranium we 
have a process the rate of which can be relied 
upon to have been the same in the past as we 
now observe it to be. 

The application is either to individual uranium 
minerals or to the earth’s crust as a whole. 
Taking first the minerals containing uranium, 
these are found in all cases to contain helium and 
lead.* The helium in them, which appears to be 
retained mechanically, may safely be treated as 
wholly a radio-active product. The lead in some 
cases conforms closely to the expected atomic 
weight of 206, about one unit lower than common 
lead, and in such cases we may safely regard the 
whole of it as a product of uranium disintegra-v 
tion. 

2 Ordinary lead may partly consist of it, but this U not yet certain, and 
not very important for the immediate purpose. , 
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Thus take the broggerite found in the pre- 
Cambrian rocks at Moss, Norway. The lead in 
this mineral has an atomic weight of 206*06 as 
determined by Honigschmied and Fraulein St. 
Horovitz. The ratio of lead to uranium is 1:3. 
Taking the lead as all produced by uranium 
at the rate above given, we get an age^of 925 
million years. Some minerals from other archasan 
rocks in Norway give a rather longer age. 

In other cases there is some complication, 
owing to the fact that thorium is associated with 
uranium in the mineral and that it, too, produces 
helium and an isotope of lead of atomic weight 
probably 208 exactly, about one unit higher than 
common lead. 

In a third class of cases the uranium mineral, 
pitchblende, occurs in a metalliferous vein, and 
the lead isotope produced in the mineral is diluted 
with common lead which entered into its original 
composition. 

These various complications introduce a certain 
amount of difficulty and even ambiguity into the 
interpretation. A full discussion cannot be given 
on an occasion like the present, but the complica¬ 
tions cannot, I think, be considered to modify 
the broad result. 

A determination of the amount of helium in 
minerals gives an alternative method of estimating 
geological age; but helium, unlike lead, is liable 
to leak away, hence the estimate gives a minimum 
only. I have found in this way ages which, speak¬ 
ing generally, are about one-third of the values 
which estimations of lead have given, and are, 
therefore, generally confirmatory, having regard 
to leakage of helium. 

The helium method is applicable in some cases 
to materials found in the younger formations, and 
proves that the ages even of these are to be 
reckoned in millions of years. Thus the helium 
in an Eocene iron ore indicated thirty million years 
at least. 

Returning now to the estimation of lead, H. N. 
Russell has recently applied this line of reasoning 
to the earth’s crust as a whole. He takes the 
uranium in the earth as 7x10-® of the whole, 

By Prof. W. J. 

H UXLEY once sagely remarked that the zoo¬ 
logist must take his time from the geo¬ 
logical clock. The geologist is thus charged with 
a great responsibility which he would willingly 
share with the physicist and astronomer. One of 
the earliest attempts to determine the age of the 
earth by purely geological means was made by 
the late Dr. Samuel Haughton, who based his 
calculations on the rate of deposition of sediment 
supposed to be evenly distributed over the whole 
floor of the ocean. This led to the conclusion that 
the time which must have elapsed since the first 
appearance of the dry land is of the same order of 
magnitude as that now presented for our con¬ 
sideration by Lord Rayleigh. 

Soon, however, it was discovered, as a result 
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and the lead as 22 x io~ c of the whole. It is 
necessary to remark that we do not know very 
definitely whether the lead distributed in the rocks 
! in small proportion and very difficult of extraction 
is the same mixture of isotope as the lead of 
mineral veins. We call the latter “common lead,” 
but nearly all the lead in the earth’s crust is of 
the former kind. 

Even if we did know that “ rock lead ” were 
the same as “vein lead,” we should still not be 
in a positio’n to say what fraction of it was 
uranium-lead, as we do not know whether an 
isotope having an atomic weight 207 exists. If 
it does, obviously the problem how much uranium- 
lead (atomic weight 206) and how much thorium- 
lead (atomic weight 208) exists in common lead 
(atomic weight 207) becomes indeterminate in the 
absence of further data. An analysis of lead by 
positive rays will probably soon become feasible, 
and with a determination of the atomic weight of 
“rock lead ” will do much to clear up the matter. 

If all the lead were uranium-lead, and had 
been generated since formation of the earth’s crust, 
the time required would be iixio 9 years. This is 
certainly too great. Allowing for the production 
of some of the lead from thorium, Russell finds a 
period of 8x io 9 years as the upper limit. This 
is about six times the age indicated by the oldest 
individual radio-active minerals that have been 
examined. 

I have now traversed that part of our Subject 
of which I feel competent to speak. The upshot; 
is that radio-active methods of research indicate 
a moderate multiple of 1000 million years as the 
duration of the earth’s crust as suitable for the 
habitation of living beings, and that no other con¬ 
siderations from the side of pure physics or astro¬ 
nomy afford any definite presumption against this 
estimate. 

The arguments from geology and biology I 
must leave to our colleagues from other sections. 
May I venture to say that I for one consider the 
topics with which they 1 will deal as not less in¬ 
teresting and important than those which it has 
been my privilege to try to lay before you. 

Soluas, F.R.S. 

of exploration by the Challenger , that deposition 
is limited to a comparatively narrow belt border¬ 
ing the continents—a limitation due to several 
causes, chief among them the fact that sediment 
sinks much more rapidly in salt water than fresh. 
On taking account of this factor Haughton’s 
period was reduced to about 100 million years. 
At the same time a new method was devised by 
Prof. Joly which depends on the rate at which 
sodium is supplied to the sea, and this led to a 
similar result. 

Antecedent to these attempts, another method, 
based on the rate at which the earth is losing 
heat, had been employed by Lord Kelvin, and 
this gave at first an estimate concordant with the 
preceding—z.e. xoo million years. Later, how- 
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ever, this allowance was reduced to forty, or pre¬ 
ferably to twenty, millions, and by the uncom¬ 
promising Prof. Tait to ten millions. 

These estimates proved very’ embarrassing to the 
geologist, who found it impossible to compress the 
events of the earth’s history into so restricted an 
interval without unduly “hurrying up the pheno¬ 
mena.” Lord Kelvin, however, was inflexible, 
and impressively asserted that he could conceive of 
no escape from his conclusions. 

With the discovery of radioactive elements the 
inconceivable happened, and Lord Rayleigh was 
amongst the first to perceive that the rate of dis¬ 
integration of uranium might be used to provide 
the geologist with a trustworthy timekeeper. By 
his experiments and reasoning he not only, en¬ 
larged our views on the duration of geological time, 
but- also opened the way to other methods of 
investigation which in the hands of Prof. Joly and 
Dr. Holmes have yielded concordant results. 

The age of the earth was thus increased from 
a mere score of millions to a thousand 
millions and more, and the geologist who had 
before been bankrupt in time now found himself 
suddenly transformed into a capitalist with more 
millions in the bank than he knew how to dis¬ 
pose of. 

The consequences have been far-reaching; 
already some geologists, thus newly enriched, 
chief among them the brilliant Barrell, whose loss 
we still deplore, have begun to rebuild their 
science on a new and magnificent scale, while 
more cautious people, like myself, too cautious, 
perhaps, are anxious first of all to make sure that 
the new clock is not as much too fast as Lord 
Kelvin’s was too slow. Lord Rayleigh does 
not regard this as inconceivable, but as 
unlikely. Prof. Joly, on the other hand, can not 
only conceive a source of error, but has obtained 
evidence which seems to show where it lies. This 
is furnished by a study of the well-known pleo- 
chroic haloes which surround minute uranium- or 
thorium-bearing crystals included in the black 
mica of granite. By a very elegant method of 
investigation he shows that these furnish esti¬ 
mates of geological time of the same order as 
those established by Lord Rayleigh and .Dr. 
Holmes; but he does not stop there; he goes 
further. The haloes consist of a number (seven) 
of concentric rings due to the bombardment of the 
mica bv the a-rays which are emitted by the 
uranium or the thorium, as the case may be, and 
their products of disintegration. The outermost 
»of these rings is due to radium C, the innermost 
to uranium dr thorium. From data provided by 
experiment it is possible to calculate the dimen¬ 
sions of the rings, and in the haloes due to 
thorium the length of the radii obtained by direct 
measurement agrees very precisely with that 
.obtained by calculation, and this agreement holds, 
not for some of the rings only, but for all. A 
similar agreement is found for the rings' of the 
uranium haloes with the remarkable exception of 
the Inpennost two, due to uranium and its imme¬ 
diate product, ionium. These are larger than 
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they should be; in fact, the length of the radius 
of the uranium ring as actually observed is one- 
sixth longer than that predicted^ by calculation. 
This shows that when the haloes began to be 
formed— i.e. in Caledonian times—the range of 
the a-rays emitted by the uranium-bearing crystal 
was greater than it is now, and hence probably 
that a - metope of uranium then existed with pos¬ 
sibly very different properties from the uranium 
now known to us. 

If Prof. Joly’s conclusions are sound, it is clear 
that the uranium clock has not been keeping uni¬ 
form time, and the change of rate in the dis¬ 
integration of uranium is as much in question as 
the ag*e of the earth. The problem is a physical 
one, and geologists must leave it in the hands of 
the physicists while anxiously awaiting its solu¬ 
tion. 

It would not be fair to end here without admit¬ 
ting, what Prof. J. W. Gregory’s remarks will suf¬ 
ficiently reveal, that geologists are not an undi¬ 
vided family. There are some who welcome the 
expansive vistas now opened to their view, and 
Barrell has already attempted to readjust the geo¬ 
logical perspective. He pointed out how the cal¬ 
culations of the earth’s age, based on the thick¬ 
ness of deposits and the existing rate of deposi¬ 
tion, as well as those based on the amount of 
sodium in the ocean, may be vitiated by a too 
servile interpretation of the doctrine of uniformity. 
The rate of disintegration of uranium may have 
changed, but so may the rate of denudation and 
deposition; so far from being constant, it may 
have increased with the progress of time, so that 
a foot of sediment which in the Pleistocene epoch 
accumulated, according to Barrell, in the course 
of 375 years would have required no less than 
3700 years for its formation in the early days of 
the Palaeozoic era. Thus at a period when the 
earth was more highly charged with energy its 
activities were diminished. We must no longer 
picture a time when the earth was “young and 
wantoned in her prime,” but must suppose that 
she has exchanged the passive indolence of youth 
for the fiery activity of old age. 

In support of his views Barrell pointed out 
that the continents of the present day are more 
elevated as. a whole than they were during a great 
part of geological time, and that their interior is 
not flooded to so great an extent by continental 
seas. It is doubtful, however, whether this would 
greatly affect those estimates which have been 
based on the maximum thickness of sedimentary 
deposits, for this is only to be found in the fore¬ 
deeps which lay in front of mountainous lands and 
lands now vanished from our sight. 

Barrell also laid great stress on the occurrence 
of gaps in the stratified series, unconformities, 
disconformities, and still smaller lacunae which 
he termed diastemata. Of the important bearing 
which unconformities must have upon this dis¬ 
cussion there can be no doubt. They were not 
overlooked in arriving at an estimate of 100 
million years. The disconformities are only now 
beginning to receive the attention to which their 
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importance entitles them. In our own country we 
are familiar with them in the Jurassic system, but 
with us this system is far from attaining its maxi¬ 
mum thickness—it does not exceed 8000 ft.— 
while elsew ? here it is represented by deposits of 
20,000 ft. or more. The presence of numerous 
and well-marked disconformities in the British 
Jurassic rocks is, therefore, not surprising; 
whether they have the same importance in areas 
of maximum deposition has yet to be shown. 

The estimates based on the rate at which 
sodium is supplied by rivers to the sea are in 
remarkable agreement with those derived from a 
study of stratified deposits. The objection that 
most of the sodium in river water has been directly 
derived from the sea was raised long ago by Mr. 
Ackroyd, of Halifax, but was shown on investiga¬ 
tion to be invalid. 

No importance can be attached to the salinity 
of the sea in the early part of the Cambrian epoch, 
for as much time or more had elapsed before that 
period as followed after it. The first era of geo¬ 
logical time, which has been called the Protaeon, 
and the second, or Deuteraeon, are of approxi¬ 
mately equal length. From what we know of the 
behaviour of existing marine forms when exposed 
to brackish water conditions we have no reason 
to suppose that the Cambrian faunas could not 

By Prof. J. W. 

T HE claim that geological time must be 
restricted within a score, or a few T score, 
million years was regarded by most geologists 
with incredulity, since a score million years was 
of little more use to geology than the seven days 
of the Pentateuch. Now that physical evidence 
allows the age of the earth to be counted by the 
thousand million years the problem is of less 
concern to the geologist, except from the 
hope that the uranium-lead ratio may fix geo¬ 
logical dates in years, and from the interest of 
reconciling the* conflicting results of the different 
methods. 

The geological estimates to which most weight 
has been attached are based on the saltness of the 
sea. The salinity argument has been widely 
accepted as sound in principle; the estimates 
varied from 70 to 150 million years, and some 
intermediate length was regarded as inevitable. 
Allowances were made for various factors; but 
they added only a few per cent, to the total, and 
did not multiply it by ten or more. 

The validity of the salinity argument may be 
tested by two checks—the supply of chlorine, and 
the denudation required to account for the amount 
of sodium; and as shown by Dr. A. Holmes, each 
of these indicates a much longer period than the 
sodium. 

The supply of chlorine in igneous rocks is quite 
inadequate to convert their sodium into chloride. 
Most of the sodium chloride in river water is 
probably marine in origin, and only the sodium 
in the bicarbonate and sulphate is a fresh addition 
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have flourished in a sea only half as salt as the 
existing ocean. 

Juvenile waters, often rich in sodium and 
chlorine, no doubt contribute to the contents of 
existing rivers, but if, as seems likely, they fur¬ 
nished a larger contribution in past times, the 
effect would be to shorten instead of lengthening- 
Prof. Joly’s estimate. 

Finally, it may be pointed out that in the only 
instance where estimates based on the thickness 
of deposits can be brought into, comparison with 
a stricter determination of time the former have 
been found in excess. • This stricter determina¬ 
tion is due to Baron de Geer, who, by counting 
the number of annual layers of sediment left 
behind by the great ice-sheet in its retreat, found 
for the duration of post-glacial time a period of 
12,000 years, and thus shorter by several thou¬ 
sand years than those arrived at from a study 
of the post-glacial deltas in the Swiss lakes. 

Geologists are not greatly concerned over the 
period which physicists may concede to them; 
they do not much care whether it is long or—in 
moderation—short, but they do desire to make 
reasonably certain that it is one which they can 
safely trust before committing themselves to the 
reconstruction of their science, should that prove 
to be necessary. 

Gregory, F.R.S. 

to the sea. On this ground the salinity estimate 
should be approximately doubled. Again, to 
obtain all the sodium in the sea from igneous rocks 
would involve the denudation of improbable 
volumes of them, and, at the rate usually accepted, 
the age of the earth should be multiplied three- 
or four-fold. 

The fundamental objections to the salinity argu¬ 
ment are against (1) its assumption that the sea 
was originally fresh, which palaeontological evi¬ 
dence renders improbable : the oldest fauna, the 
Cambrian, has the characteristics of a marine 
fauna, and the contrast between the freshwater 
and marine faunas was as sharp in Palaeozoic 
times as it is to-day; (2) its omission to allow for 
the large supplies of sodium chloride raised from 
beneath the earth's surface by magmatic waters; 
(3) its assumption of uniform denudation. The 
earth has probably undergone deformations that 
led to alternate periods of quick and slow crustal 
movement; during the times of repose the surface 
would have been planed down and rivers would 
have become sluggish and denudation slow. As the 
earth is now under the influence of a time of quick 
movement, denudation is faster than the average. 
A multiplication of the earth's age five-fold ■ for 
this difference would not be excessive. 

During quick crustal movement volcanic action 
would be more powerful, the discharge of hydro¬ 
chloric acid and sodium in hot springs would be 
increased; and as denudation is how acting on 
land in which sodium chloride has been produced 
In unusual quantities by volcanic action the esti- 
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mated age of the earth must be again extended. 
The rhythmic acceleration of geological processes 
lengthens the estimates based on sedimentation, 
but would affect the biological argument inversely, 
since at periods of rapid physical change biological 
change would have been quickened, and thus the 
occasional abrupt introduction of a new fauna does 


not necessitate so long an interval as has been 
thought. 

The best-known geological estimates of the age 
of the earth require to be multiplied ten- or 
twenty-fold in order to agree with the physical 
estimates, but this increase is consistent with the 
geological evidence. 


By Dr. Harold Jeffreys. 


HTHE rate of denudation must have varied very 
1 considerably during the earth's history, for 
it depends on both the height of the land and on 
the meteorological conditions, both of which have 
certainly changed very much from time to time. 
The consistency of the various geological methods 
among themselves does not prove that there has 
been no change in the rate of denudation, for such 
a change would affect them all in the same ratio. 

Prof. Eddington's argument shows that there 
must be an unknown source of energy in the 
Cepheid variables. It is possible, however, to 
infer from the condition of the earth that its 
own age must be much greater than the Kelvin 
theory allows, and therefore the sun itself must 
have such a source of energy. The rate of 
increase of temperature downwards in the earth's 
crust is the sum of three parts, one depending 
on the original temperature at the surface, one 
on the original increase of temperature down¬ 
wards, and one on the radio-active emission of 
heat. With the best data available, supposing 
the time elapsed since solidification to be 1*6 xio 9 
years, all the known facts regardling the earth's 
thermal condition can be co-ordinated. If the 
age is supposed to be i-6xio 7 years, however, 
the data cannot be reconciled: the part of the 
increase of temperature downwards depending on 
the initial temperature at the surface is by itself 
greater than the present rate. 

If we force an approximate agreement by sup¬ 
posing that the original temperature was uniform 
and that radio-activity does not exist at depths 
greater than a kilometre, we can calculate the 
amount of surface compression available for 
mountain building, the thickness of the layer of 
the crust which has cooled considerably and there¬ 
fore become geologically strong, and the depth 
to which compressive movements in the crust ex¬ 
tend. In each case the results are inconsistent with 
the geological and geodetic evidence, while the 
greater estimate of the age of the earth agrees well. 
We have, in fact, the following comparison:— 


Calculated, Actual, 

r " '““ ■ -» 

Assumed age of earth 
1 *6X io y years. i'6Xio" years. 

Area, compressed (km. 2 ) ... 49 x io r> 5 x 10 5 > 19 x 10 5 

Greatest depth of consider¬ 
able cooling (km.) ... 300 30 100-400 

Depth of compressive move¬ 
ments (km.) ... ... 70 1 >10 

I do not agree with Lord Rayleigh’s suggestion 
that the earth must be becoming hotter. That 
hypothesis is not acceptable on cosmogonical 
grounds, and Dr. Holmes has shown that it is im¬ 
possible to reconcile it with the existence of vol¬ 
canic temperatures, and that there must be a con¬ 
centration of radio-active matter in the upper 
layers of the crust. Dr. Holmes has told me 
privately that there is reason to believe that in a 
fluid magma the radio-active materials will be con¬ 
centrated in the upper layers on account of the 
volatility of their compounds, but I do not know 
whether this argument has been published. The 
numerical estimates here given rest on the sup¬ 
position of such a concentration. 

An alternative estimate of the age may be 
made from the tidal theory of the origin of the 
solar system, the only theory which is not unsatis¬ 
factory on dynamical grounds. The planets 
must, on this theory, have moved originally in 
highly eccentric orbits, and have had their eccen¬ 
tricities gradually reduced by the action of a 
gaseous resisting medium. If the density of the 
medium near Mercury was />, the time needed to 
reduce the eccentricity to its present value would 
be of the order of 4000//>, C.G.S. units being 
use^. On the other hand, the time it would take 
the medium to be dispersed by viscosity and 
diffusion would be of the order of 16 x iq 29 /?. 
These must be equal; for if the former was'the 
greater the medium would have dispersed before 
doing the work, and if the latter was the*greater 
the medium would still be a conspicuous object. 
This shows that the time needed was of the order 
of 8xxo 16 sec. or 2-5 xio 9 years, agreeing with 
the estimate given by the uranium-lead ratios. 


Obituary. 


Dr. A. S. F. Leyton. 


TTY the death of Dr. Albert Sidney Frankau 
Leyton on September 21, at fifty-two years 
of age, we lose a worker who, through his re¬ 
searches in pathology, contributed much to medi¬ 
cine. The value of these researches, though ap¬ 
preciated by those who follow closely the advance 
in scientific medicine, will come to be fully recog- 
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nised only when the history of the development of 
that science during the last four decades is 
written. Dr. Leyton, the son of Joseph 
Grunbaum, who early, in life settled in this 
country, had a brilliant scholastic career, first in 
the City of London School and then at Cam¬ 
bridge, where he was elected a scholar of .Gon- 
ville and Caius College, and proceeding to his 
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degree, gained honours in the natural sciences 
tripos. He completed his clinical studies at St. 
Thomas's Hospital, and graduated M.D. in 1897 
and D.Sc. in 1913. 

Those who knew Dr. Leyton best maintain that 
some of his most valuable work was that carried 
out in Vienna in the winter of 1896, when, work¬ 
ing in the Public Health Laboratory, he turned to 
practical account the work of Gruber and H. E. 
Durham by applying it to the diagnosis of typhoid 
fever. Unfortunately, his results were not pub¬ 
lished until July of the same year, and Widal, of 
Paris, publishing in June, anticipated by one 
month his claim to priority in the agglutination 
test for typhoid fever. Many workers now main¬ 
tain that this test should be known as the Durham- 
Griinbaum test. As the facts are now known, 
the nomenclature becomes a matter of compara¬ 
tively slight importance. 

On his return from the Continent Dr. Leyton 
acted as demonstrator for Prof. C. S. Sherrington 
in the physiological department of the Uni¬ 
versity of Liverpool, and collaborated with 
him on a series of researches on the brain of 
the gorilla and the chimpanzee, the outcome of 
which were papers on the anthropoid motor 
cortex published in the Proceedings of the Royal 
Society in 1901 and 1903. This work, continued, 
forms part of the foundation on which Prof. 
Sherrington built up his magnificent contribution 
to our knowledge of the development and func¬ 
tions of the central and peripheral nervous system. 
For a time he also held the post of assistant 
physician in the Hospital for Consumption, thus 
broadening the basis of his professional knowledge. 

Investigating the cause of scarlet fever, Dr. 
Leyton was able to show that the disease can be 
transmitted to the anthropoid apes, and in 1904, 
whilst lecturer in experimental medicine in the 
University of Liverpool, he published, in the 
British Medical Journal, an account of his experi¬ 
ments under the title of “Enterica, Scarlet Fever, 
and Measles in Anthropoids.” 

Dr. Leyton was then appointed director of the 
Liverpool Cancer Research Institution. Here 
he commenced the publication of a series of 
papers, of which those on the etiology 
of sarcoma, the ‘ 4 treatment of sarcoma,” 
and “ streptothrixes from tumours ” are perhaps 
the most important. . Elected to the fellowship of 
the College of Physicians in 1902, he w T as selected 
to deliver the Goulstonian lectures, and took as 
his thesis “Theories of Immunity and their Clin¬ 
ical Application.” On his appointment to the 
chair of pathology in the L T niversity of Leeds he 
continued and extended his studies on haemolysis, 
agglutinative action, etc., for the diagnosis of 
enteric fever and anaphylaxis. He also under¬ 
took the direction of the Clinical Pathological 
and Bacteriological Laboratory of the Corpora¬ 
tion, and organised a thoroughly sound and help¬ 
ful diagnostic service. Entering fully into the 
work of the university, he soon proved his busi¬ 
ness capacity, and was made dean of the medical 
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faculty, an office in which he rendered valuable 
service to medical education and to his university. 
During this period he published a “practical ” 
manual on the essentials of histology, a work still 
popular amongst students of morbid histology. 

On the outbreak of war Dr, Leyton was ap¬ 
pointed bacteriological consultant to the Northern 
Command, and undertook a series of investiga¬ 
tions on trench fever. Unfortunately, contracting 
kidney disease, he had a cerebral haemorrhage 
before the end of the war, and was com¬ 
pelled to retire both from the service and from his 
professorship. Taking up residence in Oxford, 
he SO' far recovered that he was able to 
engage on some historical research, and 
later, on the death of Dr. Malden, the director 
of the Clinical Laboratory at Addenbrooke's Hos¬ 
pital, Cambridge, in 1919, he was appointed his 
successor, and for some time rendered valuable 
assistance to the hospital staff. Some months 
ago, however, he had further attacks of cerebral 
haemorrhage, and although his wife was able to 
relieve him by undertaking much of his work, he 
had for some time before his death been unable 
to work in the department. 

Dr. Leyton—a name adopted by deed poll early 
in the war—is survived by Dr. Helen Gertrude, 
widow of Dr. Robert S, Stewart—whom he 
married in 1909—and two sons. He was always 
recognised by his fellows as being a man of 
marked ability and great industry and persever¬ 
ance. He possessed powers of lucid and concise 
exposition, a well-ordered, logical mind, and was 
capable of doing good work in connection with 
anything he undertook. ' He was direct In his 
approach to, and incisive In his methods of deal¬ 
ing wdth, scientific and practical problems of all 
kinds, but he was of a shy, nervous, and even 
retiring disposition, and, like so many men of his 
type, he often sought shelter beneath a carapace 
of brusqueness and cynicism little characteristic 
of the real man. Those who gained his friend¬ 
ship were continually afforded glimpses of the 
real kindness and sympathy that he had for 
friends and for those less well situated than 
himself. 

Dr. Leyton was a trained physiologist, a skilled 
^experimentalist, and an excellent morbid anatom¬ 
ist and bacteriologist, and much of his work will 
stand. To his old school and to others with 
which he later became associated he was ever 
loyal. Had he been spared to publish the results 
of his w T ork and wide experience his contributions 
to the Science of medicine would undoubtedly 
have been still more numerous, and medical litera¬ 
ture wrnuld have been greatly enriched. Many 
will feel that they have lost a real friend and a 
clear and capable teacher. G. S. W. 


Sir William Garforth. 

By the death of Sir William Garforth, in his 
seventy-sixth year, at Snydale Hall, Pontefract, 
the country has lost a leader of industry, a mining 
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engineer and inventor of more than ordinary 
ability, and a man who has left his mark on the 
mining industry with which he had been connected 
from boyhood. His work in connection with coal 
washing, coal cutting, prevention of accidents in 
mines by the adoption of systematic and orderly 
methods of mining, mine rescue appliances, safety 
lamps, and stone dust as a remedy for colliery 
explosions, has had a far-reaching influence in the 
development of mining in this country. 

Sir William Garforth invented “ stone-dusting 
from having observed that in an explosion in his 
colliery the explosion stopped whenever it met a 
road in which there was loose shale dust. He 
had maps drawn to illustrate this, and in lectures 
and speeches constantly advocated the use of stone 
dust to prevent colliery explosions. Finally, at 
his colliery he erected a model mine composed of 
old cylindrical boilers bolted end to end. Coal- 
dust explosions were promoted in this gallery, 
with and without the presence of stone dust. 
These experiments were, strikingly successful. 
He paid part of the expenses himself; part was 
very generously subscribed by other coal owners. 
Eventually the matter was taken up by the Home 
Office and referred to* a Royal Commission which 
was provided with a certain sum of money to 
carry out experiments. This sum was supple¬ 
mented by grants from the Coal Owners Associa¬ 
tion and by the loan of the tube and all the instru¬ 
ments which Sir William Garforth had used. 

Sir William’s experiments were repeated at 
Eskmeals and his contentions w T ere confirmed. The 
remedy so amply demonstrated was discounted by 
the suggestion that the application of inert dust of 
this nature would produce consumption amongst 
the mine workers. It therefore became desirable 
to test this point. The work had been taken in 
hand by the Home Office, and as there were no 
funds available, Sir William provided the Chair¬ 
man of the Royal Commission with money, only 
stipulating that his name should not be mentioned. 
Stone-dusting in mines has become a regular 
practice, and when it becomes universally adopted 
there is no doubt coal-dust explosions will be 
entirely eliminated from our mines. Sir William’s 
work on mine rescue apparatus also had a great 
influence in the industry. He was rewarded by 
seeing a medal conferred upon one of his own 
miners who used his apparatus in the rescue of 
some imprisoned men. 

To those who knew Sir William Garforth he 
was a warm friend. He was a man of singular 
breadth of view; with a great deal of Yorkshire 
doggedness he combined a very open mind, being 
always ready to sacrifice his views if they were 
shown to be wrong. The recent strike went very 
much to his heart. He had always taken a pride 
in demonstrating to his friends the good terms he 
maintained with his miners, and even in a district 
ip which the Featherstone riots had occurred he 
was always greeted with a smile whenever he went 
the intbet Rut during the last strike the temper 
fca.4 changed, ; and",in the opinion of ■ one of his 
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friends who saw him this summer it contributed to 
a depression which ended in heart failure. He was 
a typical coal owner, a typical Yorkshireman, and 
a typical Englishman, and it will be a bad day for 
the" country if such men are to disappear. 


The death is announced of M. Alfred 
Grandidier, the eminent French geographer and* 
explorer, on September 12, at the age of eigbtv- 
four years. M. Grandidier began his travels at 
an early age when, accompanied by his brother, 
M. E. Grandidier, he made a tour of the world, 
devoting much time to journeys in the little- 
known plateau of Bolivia and the cordilleras of 
southern South America. In 1863 he set out for 
India with the intention of trying to penetrate into 
Tibet. To equip himself for that difficult journey 
he proposed to spend some time studying 
Buddhism in Ceylon. Illness, however, caused 
him to change his plans and took him to 
Zanzibar, and later to Madagascar, where 
he landed for the first time in 1865. During 
the next five years M. Grandidier spent 
most of his time in , that island exploring 
its almost unknown interior and crossing it 
in several directions, besides carrying out im¬ 
portant anthropological and linguistic work. On 
his explorations are based the first accurate know¬ 
ledge and the first general map of Madagascar, 
and the Revue Scientifique , in a notice of his w T ork, 
points out that M. Grandidier was largely instru¬ 
mental in establishing French rule and order in 
Madagascar. His great work, “ L’Histoire poli¬ 
tique, physique et naturelle de Madagascar,” on 
which he had been engaged for the last half cen¬ 
tury, is still incomplete, although some ten 
volumes have already been published. Its com¬ 
pletion is now to be undertaken by his son. 
M. Grandidier received the Gold Medal of the 
Paris Geographical Society in 1872, and was 
President of the Society from 1901 to 1905; he 
was also a member of the Institute of France, and 
last July was made a commander of the Legion 
of Honour. 


*The death is announced, in his fifty-eighth year, 
of Dr. Joseph W. Richards, professor of metal¬ 
lurgy since 1903 at Lehigh University, where he 
had served for several years previously as in¬ 
structor and assistant professor. In 1902 he was 
elected the first president of the American Electro- 
Chemical Society, and he was also' a member of 
the Faraday Society and the Iron and Steel In¬ 
stitute. He had been a member of many tech¬ 
nical boards and juries at expositions, as well as 
of the U.S. Navy Consulting Board. His con¬ 
tributions to scientific literature were concerned 
mainly with blast-furnace operations and the 
electro-metallurgy of iron and steel. 


We are informed that Mr. Benjamin Harrison 
died on September 30, and not on October 1, as 
stated in last week’s issue of Nature, p. 251. 
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Notes. 


The president and council of the Royal Society 
announce that, in view of the economic condition of 
the country, the anniversary dinner of the society will 
not be held this year. 

The discovery of a fossil forest is reported at 
Ang'lon, Sardinia. Petrified palms, with well-pre¬ 
served structure, are already known from a Miocene 
formation in the island, and details of the new find 
will be awaited with interest. 

The Daily Mail Imperial Fruit Show will be opened 
by the Right Hon. Sir Arthur Griffith-Boscawen, 
Minister of Agriculture and Fisheries, at the Crystal 
Palace on Friday, October 28, at 3 p.m. 

A new series of geophysical discussions, to be held 
in the rooms of the Royal Astronomical Society, will 
be opened on Friday, November 4, at 5 p.m., with a 
discussion on “The Eotvos Gravity Balance.” The 
chair will be taken by Col. Sir C. F. Close, Col. 
H. G. Lyons will open th6 discussion, which will be 
continued by Prof. C. V. Boys, Col. E. H. Grove- 
Hills, and Col. Sir G. P. Lenox-Conyngham. 

The 168th session of the Ro\ r al Society of Arts 
will be opened on Wednesday, November 2, at 8 p.m., 
when Mr. Alan A. Campbell Swinton, chairman of the 
council, will deliver an experimental address on 
“Wireless Telegraphy.” Among the papers fixed 
for the meetings up to Christmas are the follow¬ 
ing: The-Work of the Industrial Fatigue Research 
Board, by D. R. Wilson ; Modern Buildings in Cam¬ 
bridge and their Architecture, by T. H. Lyon ; The 
Coming of Age of Long-Distance Wireless Tele¬ 
graphy and some of its Scientific Problems (Sir Henn 
Trueman Wood Lecture), by Prof. J. A. Fleming; 
and The Preservation of Stone, by Noel Heaton. 

At the Royal Horticultural Society on Tuesday and 
Wednesday of next week Lord Ventry will show New 
Zealand flax-plants ( Phormium tenax ) grown at 
Dingle, Co. Kerry, and twine, etc., prepared from 
the plants grown in Ireland. The exhibit will be an 
interesting one as the flax is growing thoroughly well 
in south-west Ireland. The leaves are 10 ft. 6 in. 
long, and Lord Ventry has proved that the Dingle 
peninsula can produce binder-twine for the whole of 
the United Kingdom (estimated at 20,000 tons). He 
has been working hard with the flax, and his efforts 
are very interesting and worthy of careful attention. 
An account of his experiments was given in the Kew 
Bulletin , 1919, p. 146, with plates, and the first report 
on the Flax Production Branch of the Ministry of 
Agriculture appeared a couple of years ago (see 
Nature, October 2, 1919, vol. 104, p. 98). 

At the annual statutory meeting of the Royal 
Society of Edinburgh, held on October 24, the follow¬ 
ing office-bearers and council were elected: Presi¬ 
dent: Prof. F. O. Bower. Vice-President's; Sir G. A. 
Berry, Prof. W. Peddie, Sir J. A. Ewing, Prof. J. W. 
Gregory, Major-General W. B. Bannerman, Dr. 

NO. 2713, VOL. IO8] 


W. A. Tait. General Secretary: Dr. C. G. Knott. 
Secretaries to Ordinary Meetings: Prof. E. T. Whit¬ 
taker, Prof. J. H. Ashworth. Treasurer: Dr. J. 
Currie. Curator of Library and Museum: Dr. A. 
Crichton Mitchell. Councillors: Mr. H. M. Cadell, 

■ Prof. A. R. ‘Cushny, Prof. F. G. Baily, Mr. G. J. 
Lidstone, Dr. R. Campbell, Principal J. C. Irvine, the 
Hon. Lord Salvesen, Prof. J. Arthur Thomson, Dr. 
H. S. Allen, Sir R. B. Greig, Dr. J. Ritchie, and Dr. 
E. M. Wedderburn. 

The new board of the Institute of Physics is con¬ 
stituted as follows: — President: Sir J. J. Thomson. 
Past-President: Sir Richard Glazebrook. Vice- 
Presidents: Prof. W. FI. Eccles, Major E. O. Hen- 
rici, Prof. C, H. Lees, and Mr. C. C. Paterson. 
Treasurer : Sir Robert Hadfield, Bart. Hon . Secre¬ 
tary: Prof. A. W. Porter. Members: Inst. Comdr. 
T.’V. Baker, Mr. J. E. “Barnard, Dr. R. S. Clay, 
Mr. W. R. Cooper, Prof. C. L. Fortescue, Prof. 
Andrew Gray, Dr. G. W. C. Kaye, Sir Charles 
Parsons, Mr. C. E. S. Phillips, Dr. E. H. Rayner, 
Prof. S. Russ, Mr. F. E. Smith, Sir Napier Shaw, 
and Mr. R. S. Whipple. Particulars relating to the 
Institute can be obtained from the secretary, Mr. F. S. 
Spiers, O.B.E., 10 Essex Street, London, W.C.2. 

The establishment of a diploma in medical radio¬ 
logy and electrology by the University of Cambridge 
was made at the instigation of the British Associa¬ 
tion for the Advancement of Radiology and Physio¬ 
therapy (B.A.R.P.). This association has also been In¬ 
strumental in forming a Society of Radiographers, hav¬ 
ing as its object the consolidation of the position and 
improvement of the status of the lay assistant who 
carries out the routine work at hospitals under the 
direction of the medical head of the department. The 
council of the Society of Radiographers has arranged 
for an examination to be held yearly, and instruction 
for this examination is being greatly facilitated’ by the 
co-operation of the Institution of Electrical Engineers. 
Successful candidates will be entitled to use the letters 
M.S.R. These dual activities of the B.A.R.P. are 
a good augury of the desire among radiologists to 
improve the status of medical work Involving the 
'use of the various forms of electricity and radiation. 

The Government of Czecho-Slovakia has recently 
concluded an agreement with the Imperial and 
Foreign Corporation which, it is expected, will have 
important consequences for this country in securing 
a supply of radium for medical uses. Under the 
agreement the output of radium from the celebrated 
State mine at St. Joachimsthal (now Jachymov) for 
the next fifteen years will be loaned to a new company 
that has been formed, known as the Radium Cor¬ 
poration of Czecho-Slovakia. The latter will start a 
laboratory and offices in this country for the sale and 
hire of radio-active preparations, in the first place to 
the medical profession. A quantity of two grams of 
radium element, as the first instalment under this 
agreement, was recently brought from Prague by 
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Prof. Soddy, and a similar amount is expected 
annually. The Czecho-Slovakian Government retains 
its proprietary rights in the radium, which is to be 
returned at the termination of the agreement. By 
this enterprise a close connection between this country 
and the chief European source of radium has been 
established which, it is to be anticipated, will prove 
ultimately of advantage to workers in this subject. 

The first annual report of the Electricity Commis¬ 
sioners (H.M. Stationery Office, price 35. net) is of 
interest. It shows clearly that although improvements 
in the existing conditions of electric power supply 
cannot be realised as rapidly as was anticipated when 
the Act of 1919 was passed, yet substantial progress 
has been made in securing the co-operation and agree¬ 
ment of the authorities in particular districts. It is 
not a problem of starting ab initio to develop a com¬ 
prehensive and standardised system of distribution in 
the light of our present-day knowledge and technical 
practice. There exist many heterogeneous systems of 
supply which have to be adapted, modified, and ex¬ 
panded to meet the growing needs of the community. 
The present financial stress has also proved a barrier 
to rapid developments. The standardisation of 50 
as the frequency of supply proved impracticable, and 
so the subsidiary frequencies of 40 and 25 had to 
be permitted. It is satisfactory to note that the 
Commissioners have approved in several cases of very 
high voltages for the transmission of power. In 
Northumberland and Durham, for instance, the elec¬ 
tric energy will be distributed from the main generat¬ 
ing stations to the sub-stations at a pressure of 66,000 
volts. From Woolwich to Erith the pressure of 
transmission will be 33,000 volts. With these high 
voltages appreciable economies can be effected. The 
Commissioners have now come to a stage in their 
proceedings where their decisions will affect adversely 
many interests, but luckily they have secured the 
universal esteem of the profession 

The Geographical Society of Paris celebrated its 
centenary in July last. Having been founded in 1821, 
it is the oldest geographical society in the world, and 
nine years senior to the Royal Geographical Society. 
In commemoration of the event the society has 
devoted an enlarged number of La Giographie (July- 
August) to a history of the society and a record of the 
centenary celebrations. From the year of its founda¬ 
tion, under the presidency of the Marquis de Laplace, 
the society has grown in usefulness and influence. 
An outgrowth of the society in 1870 was the founda¬ 
tion of the numerous French provincial geographical 
societies, which now number more than twenty, while 
the growing overseas interests of France led in 1876 
to one branch of the society becoming the Socidtd de 
Geographic cohimerciale with an independent 
organisation. The International Geographical Con¬ 
gresses which met from time to time before the 
recent war were inaugurated by the society at; 
Paris in 1871, and Paris was again the meeting-place 
in 1875, and 3889. From 1822 the society has pub¬ 
lished its Bulletin, now known as La Giographie 
which has always been particularly rich in African 
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travel. In addition, it has from time to time pub¬ 
lished a large number of separate geographical works. 
The centenary celebrations included a reception by 
the president of the society, Prince Roland Bona¬ 
parte ; a meeting presided over by President Miller and, 
at which addresses were presented by various geo¬ 
graphical societies, including the Royal Geographical 
Society, represented by Sir F. Younghusband; visits 
to the Bibliotheque nationale and the Service hydro- 
graphique de la Marine; an afternoon municipal 
reception at the Hdtel de Ville: and the concluding 
banquet. 

The annual general meeting of the Chaldaean 
Society was held at the Great Northern Hotel, King's 
Cross, on Saturday, October 15. The president, Mr. 
J. Hargreaves, in reviewing the work of the year and 
the progress of the society, stated that there were 
now seven local sections, as against two last year. 
The first of these sections to be formed, at Luton, 
had had a very busy season, while those at Letch- 
worth and Ipswich were now well established. The 
two London sections, north and south, in spite of the 
large population, or rather because of it, still found 
it difficult to carry out satisfactory astronomical work. 
In this sense their record was comparatively dis¬ 
appointing. The Rev. D. R. Fotheringham, editor of 
The Chaldaean, advised the society to pay special 
attention to naked-eye work. Fie suggested that 
members should watch for and record specially:— 
(1) The first appearance of planets after conjunction 
with the sun; (2) every appearance of Mercury; 

(3) any appearance of Vesta, other minor planets, 
naked-eye comets, or Uranus; (4) observations of 
naked-eve variable stars like Mira Cell or Algol; 
(5) haloes; and (6), for those with keen sight, the 
careful mapping of the Milky Way. The 1921 eclipse 
report was formally presented to the meeting. De¬ 
tailed accounts were submitted from Lochmaddy and 
Thurso, whence the eclipse had been seen in its 
annular form, and tabulated reports were presented 
from fifty-six other stations, embodying temperature 
records, appearance of stars, effect on animals, etc. 
A discussion followed on the relationship of 
local sections and the central body of the society. 
The following were elected officers for the year:— 
President: Mr. J. Hargreaves. Secretary: Mr. E. W. 
Foster. Treasurer :. Dr. J. K. Fotheringham. 
Librarian: Mr. G. S, Clark Maxwell, 

Paragraphs have lately appeared in the daily Press 
reporting the occurrence of oil in a water well at 
Bosham, near Chichester, Sussex, and in particular 
the West Sussex Gazette of October 13 gave an 
account of the visit of an inspector from the Petroleuhi 
Department to this well. The facts briefly are as 
follows :—The well is situated in the garden of Mr. 
H. Richardson, of Bosham. Recently a clear oil was 
noticed on the surface of the water, and it is reported 
that no less than 100 gallons of “ almost pure 
paraffin ” were, later obtained. The . inspector ap¬ 
parently did not commit himself as to whether the 
oil was a natural or fortuitous occurrence, but 
the idea that this is indeed a natural oil has gained 
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currency, notwithstanding the obvious technical ob- j nature of plant diseases without further knowledge 


jections to such a view. Similar oil finds have been 
reported before in this country. In that near Peter¬ 
borough a few years ago, leakage from surface 
•stores was ultimately held to account for the 
“discovery.” At Bosh am, on the other hand, we 
are informed that there are no likely stores near at 
hand from which the oil could have been derived by 
leakage, and this has done much to inspire the pre¬ 
vailing optimism with regard to the occurrence. Our 
only comments at this stage are : first, the possibility 
of floating oil on the water of Bosham Creek (a tribu¬ 
tary of Chichester Harbour) in these days of oil-fired 
ships Is not to be passed over, and the well may quite 
conceivably have suffered contamination from this 
source; secondly, Bosham itself is situated on the 
chalk, here brought to the surface by the Portsdown 
anticline; one does not usually associate oil and chalk, 
in fact the only possible oil-bearing horizon here (and 
that an extremely unlikely one) is the Kimmeridge 
Clay, which lies at far too great a depth to be 
taken into serious consideration. The anticline, while 
structurally favourable from the point of view of oil 
accumulation, is scarcely likely to lead anyone but the 
“ get-oil-anywhere ” fraternity astray. Its occurrence 
at the same point as this supposed oil find is merely 
one of those strange coincidences which are absolutely 
devoid of significance. 

In a Chadwick public lecture delivered on October 20 
on the subject of “ Plant Diseases and their Relation 
to Diseases in Man,” Prof. V. H. Blackman said 
that the plant pathologist is faced by the very wide 
range in the degree of association of the host and 
the parasitic organism. At one extreme there is the 
condition where the fungus is almost purely super¬ 
ficial and the injurious effect is mainly indirect; at 
the other extreme there are associations of host and 
fungus, knowm as symbiosis, in which association 
benefits both the organisms. Between these two 
extremes there are all degrees of association of the 
two organisms. Plant-cells, when once penetrated, 
are almost always killed, and plants generally depend 
for immunity from disease on their capacity to keep 
the parasite out or to render it harmless by enclosing 
it within layers of cork. The immunity of certain 
wheats from rust disease has, however, been shown to 
be due to the “hypersensitiveness” of the tissues, 
which succumb so rapidly to the attack of the fungus 
that the parasite is starved. It is only in cases of 
symbiotic association that there has been observed 
any digestion of the invading organism comparable 
with phagocytosis in animals; in the orchids also 
there is evidence that plants once infected are Immune 
from further attack. No production by the attacked 
plant of lethal substances comparable with antitoxins, 
bacteriolysins, etc., have been observed, so the possi¬ 
bility of artificial immunisation of plants by the use 
of vaccines or sera would seem to be very unlikely. 
Apart from the difficulty of distributing such vaccines 
to the various organs, the growing plant is continually 
producing new organs which would require- immunisa¬ 
tion. Since disease is abnormal * physiology, little 
further progress will be made in the elucidation of the 
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of the normal physiological processes of the associated 
organisms. 

On the occasion of the Prince of Wales’s recent 
visit to the Australian Commonwealth, he was pre¬ 
sented by the State of Queensland with a gold- 
mounted casket of Queensland beanwood containing 
a collection of the gemstones for which the State is 
famous. In the Queensland Naturalist (vol. 3, No. 1) 
Mr. B. Dunstan, the Government geologist, de¬ 
scribes the twenty-nine stones in the collection, giving 
the details of the provenance of each, and a general 
account of their properties and distribution through¬ 
out the State. 

The Museums Journal for October contains a 
paper by Mr. L. H. Weston Klingender—who until 
the outbreak of war was curator of the Goslar 
Museum—on the organised co-operation of museums 
in Germany. There has long been talk in our own 
country of a closer union between the larger and 
smaller museums, and this interesting article should 
be of practical use to those who are considering such 
a scheme. The number also contains an appreciative 
notice of the late Dr. Henry Woodward from the 
museum point of view, and a critical but friendly 
account of the Association gen£rale des Conservateurs 
des Collections publiques de France. 

In Science Progress for January last the case for 
the inheritance of acquired characters was presented 
by Prof. E. W. MacBride. The challenge thus thrown 
down has been accepted by Mr. Julian S. Huxley, 
who states with considerable force in Science Pro¬ 
gress for October the case for the chromosome theory 
of heredity advocated by Prof. Morgan and his school. 
Mr. Huxley summarises the evidence on which the 
theory is based and the bearings of recent work on 
the hypothesis, and points out certain implications of 
the theory which are not usually dealt with in the 
text-books. He is in whole-hearted agreement with 
Prof. Morgan, and believes that his theory of heredity 
is the only one which allows of the synthesis into one 
harmonious whole of the many, and apparently anta¬ 
gonistic, results of recent work in genetics, cytology, 
and experimental physiology and zoology. 

The Journal of Pomology (vol. 2, No. 4, August, 
1921), published by Messrs. Bunyard, Maidstone, con¬ 
tains the reproduction of a very scarce work entitled 
“The Orchard and Garden,” published anonymously 
In 1602. For many years only one copy was known 
to exist, that being in the Cambridge University 
Library, but recently a second copy came to light, 
and was secured for the Lindley Library of the Royal 
Horticultural Society. The importance of choosing 
suitable soil and locality is emphasised, and grafting 
is treated at considerable length, both from like to 
like and “with contrary kindes.” Among the divers 
sicknesses which affect the trees are canker and all 
kinds of caterpillars; for the former excision is recom¬ 
mended, for the latter diligent searching for the eggs 
which “lie hidden-in a cobbwebbe,” which should be 
burned, for “the fire consumeth all things.” In a 
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short article in the same number by E, Richmond 
Swales, entitled “Apple Canker: Two Centuries 1 
Practice in its ^Control,” the writer suggests that we 
cannot claim to have improved upon the practice oi 
two hundred years ago, namely, the clean cutting out 
of every canker spot and the treating of a fatally 
cankered tree as fit for nothing but the fire. 

Few of our readers, and certainly none who have 
any knowledge of the recent advances made in the 
subject of ballistics, would be disposed to dispute Dr. 
G. F. Hulks statement that the solution of the 
present-day problems of ordnance depend “on the 
applications of the precise experimental methods of 
modern physics.” As a member of the technical staff 
of the chief of ordnance at Washington, Dr. Hull 
has had exceptional opportunities of watching the 
rapid progress of the last few years, and the reprint 
of his address to the engineering section of the 
Franklin Institute on the applications of physics to 
ordnance problems, which appears in the September 
issue of the journal of the institute, is the most public 
statement which has been made of facts hitherto 
regarded as profound secrets. Dr. Hull shows how 
the pressure within a gun during discharge may be 
measured by the electric charge it generates on 
crystals—piezo-electricity-—and how the flight of the 
projectile can be followed by its electromagnetic effect 
on coils through which it passes, and in both cases 
the measurements may be made with an accuracy un¬ 
attainable by the older methods. 

An interesting paper by Prof. G. Urbain on “The 
Energetic Bases of the Atomic Theory ” appears in 
the Revue Scientifique of October 8. Some results- 
may be obtained equally well from energetics and 
from the atomic theory, although the points of view 
adopted are different. The energetic conditions neces¬ 
sary for a molecular theory are examined and thermo¬ 
elastic and magnetic phenomena considered. The 
term “homeomerism,” on the analogy of “iso¬ 
merism,” is introduced to denote the existence of 
groups of substances of different composition which 
have at least one series of differential coefficients 
identical. The laws of Raoult may be summarised in 
the statement that isotonic solutions in the same 
solvent are thermo-elastically homeomeric. Prof. 
Urbain’s point of view is in many ways novel and 
interesting. 

In the Journal of the Society of Glass Technology 
for August, Mr. J. R, Clarke discusses the effect of 
rays from radium. X-rays, and ultraviolet light on 
glass. The a- and /2-rays alone were productive of 
coloration in the glasses examined, which contained 
various metallic oxides. The colouring is supposed to 
be due to the formation of colloidal particles in the 
glasses,, the presence of which may be explained by 
the action of the two kinds of rays on dissociated 
ions already present in the glasses.* Fluorescence is 
held to be due to mechanical bombardment of the 
glass molecules by the rays. 

The July issue of the Journal of the Chemical 
Society contains a communication by E. C. C. Baly, 
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I. M. Heilbron, and W. F. Barker on the photo¬ 
synthesis of formaldehyde and carbohydrates from 
carbon dioxide and water. An aqueous solution of 
carbon dioxide yields formaldehyde when exposed to 
radiation of wave-length 200/qu. Polymerisation 
'occurs, with formation of reducing sugars, in light 
of wave-length 290/*/*. Substances were found whichi 
increased the yield of formaldehyde by protecting it 
from polymerisation. The photosynthesis of formalde¬ 
hyde from carbon dioxide and water is catalysed by- 
certain coloured basic substances such as colloidal' 
uranium and ferric hydroxides, malachite-green, and 
methyl-orange. Photosynthesis then takes place ini 
visible light. Chlorophyll appears to be an ideal 
photocatalyst for both stages of carbohydrate synthesis, 
from carbon dioxide and >vater, and its function im 
green plants is made clear by these investigations, 
which throw a good deal of light on a matter which 
has long been obscure. 

The shipbuilding returns for the quarter ending; 
September 30 have just been published by Lloyd's . 
Register, and are commented upon in the Engineer 
of October 14. After making allowance for vessels 
upon which work has been suspended, a total of 
2,095,000 tons under construction in the United King¬ 
dom is obtained. For the quarter under review the* 
tonnage commenced amounted to only 51,343 tons, a 
decrease of 455,000 tons as compared with the last 
quarter of 1920. This is perhaps the most significant 
figure in the return as indicating the very unfavour¬ 
able outlook for the immediate future. At the pre¬ 
sent time there are under construction throughout the 
world 140 vessels of more than xooo tons for the car¬ 
riage of oil in bulk, with a total tonnage of 931,813 
tons. Of these, 81 are under construction in the 
United Kingdom, making an aggregate of 527,791 
tons, and 28 totalling 222,292 tons in the United 
States. The tonnage of vessels under construction 
which are to be fitted with internal combustion 
engines amounts to 405,941 tons. 

The Journal of the British Science Guild for October 
contains the annual report of the executive committee 
and a summary of the proceedings at the annual 
meeting held in June last. References are made to 
the deaths of Sir Norman Lockyer, the distinguished ; 
founder of the Guild, and Sir William Mather, at 
trustee and original member, both of whom rendered 
valuable services extending over many years. The 
journal contains the addresses delivered at the annual 
meeting by the president (Lord Montagu of Beaulieu) 
and by Dean Inge, who emphasises the value of the 
forces of science and religion in promoting a solution 
of present ind’. trial problems. An interesting sum¬ 
mary is given”tff a recent series of articles by the 
president on road reform, and Sir R. A. S. Redmayne 
contributes a suggestive article on the importance off 
research in the development of the mineral industries- 
Among recent activities of the Guild may be mentioned 
the preparation of a catalogue of British scientific and 
technical books, comprising more than 6000 titles;. 
We observe that attention continues to be devoted to 
the utilisation of science in public departments, in 
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which connection the control and administration of 
the Post Office is discussed. An important recent step 
has been the development of local branches or groups 
in the chief provincial cities, which will doubtless be 
of value in extending the Guild’s sphere of usefulness. 
The main part of an address, entitled “The -Message 
of Science,” delivered by Sir Richard Gregory before 
the British Association, is reproduced as likely to be 
of service to organisers of provincial groups. 

Messrs Wheldon and Wesley, Ltd., 38, Great 
Queen Street, W.C.2, have just issued a most useful 
botanical catalogue (New Series, No. 2), containing 
particulars of upwards of 3000 second-hand works 
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offered for sale by them. The catalogue is very con¬ 
veniently classified under the following headings, 
making reference easy: Early gardening, early 
herbals, modern gardening, cacti and succulents, 
flower garden and fernery, roses, fruit and vegetable 
garden, grape vine and wine, greenhouse and hot¬ 
house, landscape gardening and planting, orchids, 
plant breeding, etc., early agriculture and husbandry, 
modern British agriculture, grasses, forage plants, and 
weeds, livestock, tropical and foreign agriculture and 
gardening, food plants, beverages, etc., forestry and 
timber, industrial plants, medical botany, and 
addenda. 


Our Astronomical Column. 


The Total Solar Eclipse of September, 1922.— 
Prof. Campbell announces in Popular Astronomy for 
October that it is proposed to send an expedition from 
the Lick Observatory to Wollal, in West Australia, to 
observe this eclipse. The difficulties of landing are 
considerable, but not insuperable, and the prospects of 
good weather are better there than at any other station. 
The principal item on the programme is the Einstein 
problem. In order to shorten the necessary stay at 
Wollal it is intended to take comparison plates of 
the eclipse field at Tahiti on the voyage out, its lati¬ 
tude being nearly the same as that of Wollal. An¬ 
other t star field, culminating at night, will be photo¬ 
graphed at both stations, to strengthen the basis of 
comparison. 

Rubidium in the Sun. — Dr. M. N. Saha predicted 
that the lines of rubidium might be detected in sun¬ 
spot spectra, though invisible in the ordinary solar 
spectrum owing to considerable ionisation, which is 
less in the sunspot, where the temperature is lower. 
Prof. H. N. Russell has examined some fine spot 
spectra photographed with the 150-ft. tower telescope 
at Mount Wilson. He finds the tw T o principal rubidium 
lines at 7800*29 and 7947*64 distinctly visible, the 
agreement in position being exact, and the relative 
strength being also in accord. He therefore considers 
the presence of rubidium established, and notes that the 
lines of sodium and potassium are also strengthened 
in the spot spectrum, from a similar reason. 

Comets. —Mr. Innes and Mr. Wood obtained 
numerous observations both of Encke’s and Pons- 
Winnecke’s comets at the Johannesburg Observatory 
during July and August. Those of Encke are printed 
In Astr. Nach, No. 5123. Even by August 8, only 
twenty-six days after perihelion, the comet had be¬ 
come extremely faint, and it was looked for in vain 
on August 22 and 23. It has frequently been ob¬ 
served that this comet is more difficult to observe 
after perihelion than before it. The sun’s heat appears 
to produce a rapid expansion of the coma, rendering 
it ill-defined. 

Dr. W. Baade, of Bergedorf Observatory, obtained 
a photographic observation of Reid’s comet on 
October id. 15b. 3m. 54s. G.M.T., its position referred 
to the equinox of 1921*0 being R.A. Sh. 27m. 39-383., 
N. decl. 30° iT i9*5 ff ; the magnitude was 14, and the 
Indicated correction to Mr. Ebell’s ephemeris was 
— 19s., —3*21 This observation, made six and a half 
months after discovery, will be of use in correcting 
the orbit elements. 
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Finding of the Minor Planet Alin da. —The 
search for this very interesting planet was referred to 
in Nature for October 20. Astr. Nach. Circ., No. 32, 
states that the planet has been found at the Konigs- 
tuhl Observatory. The following observations were 
made (referred to equinox of 1921*0) :—G.M.T. 
October xod. iqh. i*2m., R.A. 3b. om. 7*153., S. decl. 
6° 35' 58 *i p/ , mag. 14*0; G.M.T. October i2d. 
14I1. 33-4111., R.A. 3h. om. 32*963., S. decl. 7 0 o ( 52*o /p , 
mag. 13*8. Stracke’s value of the mean daily motion 
requires the correction of 4-o*74 // , which is satisfac¬ 
torily small. The planet is likely to be followed for 
several months, as its linear motion in perihelion is 
nearly the same as that of the earth. During some 
revolutions of this planet the Jupiter perturbations will 
be large, and it will be of interest to investigate the 
alteration of the perihelion distance, which has the 
value 1*182, very little greater than that of Eros. 

Observations of Variable Stars. —Mr. W. J. 
Luyten has published, as a thesis for his doctor’s 
degree, the results of observations of variable stars 
made by him at Deventer and Leyden during the 
years 1915-19. His equipment gradually Increased 
from a field-glass and a 3-in. telescope to the 6-in. 
equatorial at Leyden. His vision is unusually acute, 
and he could observe stars down to magnitude 13*7 
with the 3-in. and to 14*8 with the 6-in. The stars 
observed include all types of variables; in the case 
of Algol stars nothing was attempted beyond the time 
of minimum, the light-curve being derived wdth much 
greater accuracy from the use of the photo-electric 
cell; but light-curves were found for the Cepheids, 
the note being made that minor fluctuations In the 
curves are found in the case of S Sagittae only. New 
periods and formulas are given for many of the long- 
period variables, £ Geminorum is found to conform 
exactly with a sine-curve, the mean magnitude being 
3*938 and the amplitude 0*165. In the case of 
SU Cygni, Luizet’s period is shortened by 0*00015 id. 
to 3*845472d. It is noted that there Is a great dis¬ 
cordance In the interval from maximum to minimum 
found by different observers. 

Several stars are then discussed for which Prof. 
Turner and others had suggested sudden changes of 
period or of phase. Mr. Luyten’s conclusions are more 
in favour of slow progressive change of period than 
of sudden jumps. He states that the observations 
and discussions will subsequently be published at 
greater length in Annalen Dan de Sterrewacht te 
Leiden . 
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Cambridge and Women. 

T T is well to place on record here the nature of the 
A concession to the cause of the education of women 
for which the Senate of the University of Cambridge 
voted on October 20 :— 

“The University shall have power to confer by 
diploma Titles of Degrees in any faculty upon students 
of a recognised institution for the higher education of 
women, who have done all that is required of them 
by the Statutes and Ordinances of the University. . . . 
The University may also admit members of such 
recognised institutions to instruction in the Univer¬ 
sity as well as to the use of its libraries, laboratories, 
and museums, and it shall have power to determine 
the numbers to whom and the conditions on which 
any or all of these privileges shall be granted.” 

The granting of titular degrees to past and present 
students of Girton and Newnham Colleges does re¬ 
move one real grievance from which these students 
have suffered in the educational world. The Old 
Guard at Cambridge, with their numerous supporters 
outside, have at last reached the position held by 
more enlightened members of the University four- 
and-twenty years ago. In that there is some hope. 
Possibly in another twenty-four years some such 
scheme as the compromise recently worked out in 
the University may pass the Senate in its turn. Or 
perhaps ere that government of the University by the 
University for the University will have become 
possible. 

# The women’s colleges have announced their inten¬ 
tion of renewing their appeal (suspended until the 
recent vote had been taken) to the Royal Commission 
at present sitting on Oxford and Cambridge Universi¬ 
ties. They will, of course, be heard, and not much 
doubt is entertained as to the result. The women 
stand to gain a better position in the University from 
Parliament than the Cambridge Senate is prepared to 
grant them. Like the Nonconformists m the last 
century, they will have to be forced upon the Uni¬ 
versity, as they rightly refuse to accept the suggestion 
that they can go elsewhere. Once they are inside, 
Cambridge will assimilate them as she has absorbed 
new constituent members in the past, and Cambridge 
will gain strength by them as she has gained from 
her other late-comers. The pity of it is that Cam¬ 
bridge should hold out so obstinately against this 
development, and that her successful resistance 
should have been marked by an outburst of disgrace¬ 
ful behaviour on the part of some of her young and 
thoughtless sons. 


Aerial Photography. 

'T* HE annual Traill-Taylor lecture was delivered at 
1 the Royal Photographic Society’s house on 
October 11, by M. L.-P. Clerc, who chose “Aerial 
Photography and Photo-topography ” for his subject. 
M. Clerc Is an acknowledged authority on this topic, 
since for practically the whole period of the war he 
was one of the moving spirits in connection with 
photography in the French Army, and for many years 
before this he was a recognised authority on both 
practical and scientific photography. The lecturer 
sought to avoid dealing with such subjects as have 
already been treated of by others, but spoke of many 
matters that are of prime importance in such work", 
and interesting, though, affecting to a less degree, per¬ 
haps; photography of the more usual kinds. 

Sufficient attention has not, so far, been paid to the 
effects of such low temperatures as are likely to be 
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experienced at convenient heights for topographical 
' work. A fall from 75 0 F. to zero increased the focal 
length of a lens of 21-in. focal length' by one-half 
per cent. The effect of this is aggravated by the 
contraction of the camera body, which if of metal 
might be as much as half a millimetre, and so an 
appreciable error is introduced. 

Although the importance of light-filters to reduce or 
eliminate the effect of atmospheric haze was recognised 
by the German army from the beginning of the war, 
M. Clerc spent more than three years without fully 
convincing the staff of the French Air Force of the 
necessity for them. Nor was the Force supplied with 
panchromatic plates, which, of course, are necessary 
when a deeply coloured filter is employed. 

Practically all the cameras used by the various 
armies had focal plane, shutters, but these suffered 
from grave defects. The blind was generally too far 
from the plate, and the ordinary motion of a high¬ 
speed aeroplane would cause elongation, compression, 
or torsion of the image during the tenth of a second 
usually necessary for the blind aperture to pass over 
the plate (whole-plate size), and the error of location 
of a point on the ground might be more than 15 ft. 
A between-lens shutter to give three or four thou¬ 
sandths of a second at 60 per cent, efficiency with a 
lens of 3-in. diameter, would require a movement of the 
leaves at the rate of about 140 ft. a second, which is 
practically impossible. It was therefore necessary to 
improve the performance of the focal-plane shutter, 
and many devices which were more or less successful 
are described. 

The lecturer dealt also with the relative advantages 
of plates and roll-films (cut films being out of the 
question as embodying the disadvantages of both), the 
construction of cameras, their suspension from the 
aeroplane, and the orientation of the image. The 
use of metal sheaths for plates is condemned because 
of the uncertainty of the position of the sensitive 
surface. It is insisted that the mechanism for plate 
changing must be as automatic as possible, but with¬ 
out intricate and delicate parts which will not stand 
rough treatment. M. Clerc is a strong advocate of 
the desensitisation of the plates before development bv 
Luppo-Cramer’s process, as it greatly facilitates visual 
control, and this is very desirable in order to balance 
duly the getting of density and the avoidance of too 
much fog from the effect of the atmospheric haze. 
This process was actually adopted by the French and 
Japanese armies. In due time the lecture will be 
published in full in the society’s journal. 


University and Educational Intelligence. 

Cambridge. —Dr. T. S. Hele, Emmanuel College, 
and Dr. R. A. Peters, GonVille and Caius College, 
have been appointed University lecturers In bio¬ 
chemistry; and Mr, A.. Berry, king’s College,® has 
been re-appointed University lecturer in mathe¬ 
matics. 

The Raymond Horton-Smith prize has been awarded 
to Mr. A. G. Evans, Trinity College, 

The regulations for the examination for the diploma 
in psychological medicine have been published, 

London. —At a meeting held on October 19 the 
Senate considered a communication from the London 
County, Council inviting the Senate to explore the 
possibilities of the Holland Park Estate as a site for' 
London University before further action is taken in 
the Bloomsbury proposal. 

In the reply which was eventually adopted, It was 
stated that with the degree of, approval of the 
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Bloomsbury site on the part of the educational authority 
for London, indicated by the promise of financial sup¬ 
port up to a third of a million pounds, the Senate felt 
justified in accepting the Government’s offer. The 
contracts for sale were completed in January last, and 
the actual conveyance to the commissioners of the 
Office of Works is dated March 23. Moreover, a por¬ 
tion of the site is already occupied by the Institute 
of Historical Research, which has been presented by 
an anonymous donor to the University at a cost of 
about 20,000/., and has been accepted by the Senate. 
The question of site can, therefore, scarcely be re¬ 
opened with the Government on the initiative of the 
Senate, but, should the Government wish to explore 
the possibilities of the Holland Park site, or any 
other site in conjunction with the University, the 
Senate would be prepared to co-operate. 

The Senate has made the following appointments :— 
Dr. W. B. Tuck to the University chair of chemistry, 
tenable at Middlesex Hospital Medical School; Dr. 
Paul Haas to the University readership in plant 
chemistry, tenable at University College; Rev. 
F. A. P. Aveling to the University readership in 
psychology, tenable at King’s College: Mr. W. E. 
Curtis to the University readership in physics, tenable 
at King’s College. 

The thanks of the Senate have been accorded to the 
Worshipful Company of Drapers for their renewal for 
a further period of three years of their grant of 50oZ. 
a year to the Department of Applied Statistics and 
Eugenics at L T niversitv College. 

Dr. Charles Bolton, of the Graham Research 
Laboratories at Universitv College Hospital Medical 
School, has been awarded the William Julius Mickle 
Fellowship of 200Z. in recognition of the important 
work in experimental medicine which he has carried 
out during the past five years. 

The following doctorates have been conferred: 
D.Sc. in Chemistry: Mr. C. K. Ingold, an internal 
student, of the Imperial College, Royal College of 
Science, for a thesis entitled “The Formation and 
Stability of Carbon Rings”; D.Lit.; Miss K. M. 
Westaway, an external student, for a thesis entitled 
“The Educational Theory of Plutarch”; D.Sc. in 
Chemistry: Mr. Harry Hepworth, an external 
student, for a thesis entitled “Some New Researches 
on the Grignard Reagent and other Matter D.Sc . 
in Engineering: Mr. Hubert Mawson, an external 
student, for a thesis entitled “Analytical and Experi¬ 
mental Investigations relating to Centrifugal Pumps 
and Water Turbines,” and other papers; D.Sc. 
in Economics: Mr. James Stephenson, an external 
student, for a thesis entitled “The Manufacturers’ 
Agent: His Economic and Social Significance,” and 
other papers. 

St. Andrews. —Mr. H. W. Turnbull has been ap¬ 
pointed Regius professor of mathematics in succes¬ 
sion to Sir" Peter Scott Leng, who has resigned. 


The University College of Wales, Aberystwyth, is 
to receive from Sir Garrod Thomas a gift of lands 
estimated to be worth 8000L, the income from which 
is to be devoted to the encouragement of post-graduate 
work in chemistry and physics. 

The British Medical Journal of October 15 an¬ 
nounces that Prof. Ldon Fredericq is to be presented 
with a medallion in recognition of his distinguished 
services as professor of physiology for fifty years in 
the University of Lldge. The presentation wall take 
place in November, when his son will take the chair 
which Prof. Ldon Fredericq has held so long. 
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Calendar of Scientific Pioneers. 

October 27 , 1675 , GHIes Person© de Robervaf died. 
—An original member of the Paris Academy of 
Sciences, Roberval held the chair of mathematics in 
the College Royal, was an early writer on the method 
of indivisibles, and discussed the nature of the tangent 
and cycloid. 

October 27 , 1845 , dean Charles Athanase Peltier 
died.—Remembered for his discovery of the “ Peltier 
effect,” Peltier was a .French watchmaker who 
retired from business to carry out researches In experi¬ 
mental physics. 

October 27 , 1965 , Frederick Wollaston Hutton died. 
—With Hector, von Haast, and Hochstetter, Hutton 
assisted to lay the foundation of the geology of New 
Zealand. A soldier by profession, he served in the 
Crimea and the Indian Mutiny, but ultimately became 
a professor in Christchurch University. 

October 28 , 1763 . John Wallis died.—After render¬ 
ing valuable service to the Puritans during the Civil 
War, Wallis in 1649 was appointed Savilian professor 
of geometry at Oxford, a post he held until his death. 
His “Arithmetics Infinitorum ” contained the germs 
of the differential calculus. 

October 28 , 1916 . Cleveland Abbe died.—Foremost 
among American meteorologists, Abbe was first an 
assistant in the observatories at Pulkowa and Wash¬ 
ington, and then director of that at Cincinnati, where 
in 1869 he organised meteorological reports from 
which sprang the United States Government Weather 
Service. 

October 29 , 1783 . Jean le Rond D’Alembert died,— 

The intimate friend of Voltaire and Diderot, D’Alem¬ 
bert was admitted to the Paris Academy of Sciences 
in 1741, and in 1772 became perpetual secretary. With 
Clairaut and Euler he is regarded as one of the 
greatest mathematicians of the eighteenth century. 
His “Traitd de dynamique,” containing the famous 
principle, appeared in 1743, his “ Svsteme du Monde ” 
in 1754. 

October 36 , 1626 . Wiilibrord Snell van Roijan died. 

—The discoverer of the law of refraction of light 
and the first to measure an arc of meridian by 
triangulation, Snell, or Snellius, was a professor of 
Leyden, where in 1613 he succeeded his father in the 
chair of mathematics. 

October 31 , 1858 . Sir William Reid died.—A mili¬ 
tary engineer, Reid, when stationed In Barbados, 
propounded the circular theory of hurricanes, and in 
1838 published “An Attempt to Develop the Law of 
Storms.” 

October 31 , 1867 . William Parsons, Earl of Rosse, 
died.—Resigning his seat in Parliament, Rosse from 
1834 devoted himself to science, and in 1845 completed 
the great 6-ft. reflector at Parsonstown, with which 
many discoveries were made. From 1848 to 1854 
he was president of the Royal Society. 

November 1 , 1915 . Sir Arthur William Rucker died. 
—Rucker rendered valuable service to scientific educa¬ 
tion as a professor and administrator in Leeds and 
in London, while as an investigator he took a leading 
part in the magnetic survey of the British Isles, 

November 2 , 1905 . Rudolph Albert von Kolliker 
died.—Of Swiss birth and descent, Kolliker passed 
most of his life in Germany, and from 1847 
held the chair of physiology and of microscopical 
and comparative anatomy at Wurzburg. He greatly 
Improved microscopical technique, • and especially en¬ 
riched histology. In 1897 he was awarded the Copley 
medal of the Royal Society. E. C, S. 
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Societies and Academies. 

London. 

Aristotelian Society, October 1.0.—Dr. F. C. S. 
Schiller, president, delivered an inaugural address: 
Novelty. Novelty is an all-pervasive psychical fact. 
Every mind has a history which never quite repeats 
itself, and this history affects its apprehension. The 
same is true of al! reality : its flow sets in one direc¬ 
tion only, and is irreversible. The past is irrevocable 
and the future never exactly calculable, history is 
therefore always relevant to essence. The method 
of history at first sight seems to imply a denial of 
novelty. The new is explained by taking it as a 
case of the old. It has to be taken thus to be con¬ 
trolled. But the abstraction is essentially a fiction 
and leads to a subsequent recognition of the new and 
a modification of the old “law ” by the new “case.” 
Thus the negation of novelty in scientific method is 
only provisional and methodological. The philo¬ 
sophic sciences also are not really pledged to a different 
procedure. Logic must recognise novelty, if reason 
is not to be divorced from reasoning and reasoning 
to become unmeaning. “Novelty or Nullity ” is the 
first law of thought, if thought is admitted to pre¬ 
suppose thinking. Metaphysics has ancient prejudices 
against novelty, as involving change . It assumes 
that Being must be a constant quantity. Yet its 
notion of Being is only- an hypothesis, and abstractly 
there are the possibilities that it may increase or 
diminish. Empirically the former seems exemplified 
in psychic being, the latter in physical. The existence 
of novelty means creation out of nothing. This con¬ 
ception has long been among the paradoxes which the 
Christian religion affirmed in spite of philosophy and 
science and language. Yet the conception has re¬ 
ligious value, for a world of which the being is con¬ 
stant cannot change for the better because it cannot 
change at all. Valuations are not only facts them¬ 
selves, but the ultimate determinants of all the facts 
we recognise. 

Paris. 

Academy of Sciences, October io.—M. Leon Guignard 
in the chair.—E. L. Bouvier and R. Roidor ; The ap¬ 
pearance of males and females in the nests of the 
field-ant (. Formica pratensis) and the tawny ant of 
the Upper Jura (F. rufa). In the study of seventeen 
ants’ nests during June, most of the anthills pro¬ 
duced winged ants, but only one sex from each nest. 
For F. rufa the unisexual period is followed by 
another, during which both sexes come out.—M. 
Tilfeo: The Franco-Anglo-Egyptian frontier and the 
hne of the watershed between the basins of the Nile 
and Lake Tchad. A sketch of the work before 
the British and French Boundary Commissions,* and 
of the application of wireless telegraphy by the latter 
for the purpose of rapid and accurate surveying.— 
L. Fabry; The atmospheric wave produced by the 
explosion of the works at Oppau. The seismograph 
at Marseilles Observatory registered no vibration ; the 
barograph curve showed a sudden variation of 0*5 mm. 
at 8.4 a.m. (Greenwich Time) which might have been 
due to the explosion.—T. Varopoulos: Increasing 
functions.—P. Fatou: Functions admitting several 
theorems of multiplication.—G. Valiron ; The Picard- 
Borel theorem in the theory of integral functions.— 
J Chazy ; Stability in the problem of three bodies.—C. 
Nordmann ; Intrinsic brightness and the effective “ dia¬ 
meters ” of stars. Remarks on a recent publication 
of J. Wilsing on this subject. The author published 
results based on a similar method in 1910, and these 
are tabulated alongside the figures given by Wilsing. 
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The two are in good agreement.—J. Dttclaux and l\. 
Jeantet ; The absorption spectrum of oxygen. Details, 
are given for the portion of the spectrum between. 
1900 and 2000 A.U.—A. Damiens : Tellurium sub- 
bromide. The existence of TeBix in the gaseous state 
was pointed out in a previous communication ; it has 
now been isolated by suddenly cooling the vapour to 
-8o° C. The lower bromide is unstable and hygro¬ 
scopic.—M. Grandmougin: The constitution of the 
polysuiphonated derivatives of indigo.—G. Andoyer: 
Determination of the added water and fat removed in 
samples of decomposed milk. — E. Fournier : The rdle 
of pre-existing fissuration in the tectonic flexibility of 
hard rocks and in the formation of my Ionites.—A. 
Guebhard : The true “directing lines” of terrestrial 
orogeny.—H. Ricome ; Curvilinear growth.-—H. 

Coupin: The contribution of the seed to the 
adult plant. This varies with the plant; it 
is considerable in some (bean, soya bean, 

peanut, pumpkin, and nasturtium), small in the pea, 
and very small in lucerne, artichoke, radish, tomato,, 
and many other plants.—J. Legendre: Anophelism 
and rabbit-breeding. A. macidipennis shows a 
marked preference for the rabbit over any other 
animal, and the author concludes that rabbit-breeding 
gives efficacious protection against European malaria 
transmitted by this mosquito.—L. Berths ; The 
extreme variability of the Roscoff stickleback (Gas- 
terosteus aculeatus). —C. Michailesco : Experimental 
researches on the variations of sensibility of the blind 
spot.—E. Rabaud : Tropisms and muscular tonus.— 
L. M. Betances : The chromophilia of the granulation 
known as azurophile .—E. F. Terroine and H. Barthfi- 
Emy: Composition of the egg of the brown frog 
(Rami fuse a) at the egg-laying period. The composi¬ 
tion of the egg of R. fusca is independent of the age 
or weight of the individual.—F. Fremiet and Mile, du 
Vivier de Streel: The chemical composition of the 
egg and of the tadpole of Rana temporaria. —MM. 
Desgrez, GuiHemard, and Hemmerdinger; Individual 
protection against carbon monoxide : reagent and ’ 
apparatus. Details of the preparation of the mix¬ 
ture of iodine pentoxide and sulphuric acid used as 
absorbent and of the respirator in which it is used.— 
G, B. de Toni: The leaves torn from the E manu¬ 
script of Leonardo da Vinci, preserved in the library 
of the Institute. The Venturi manuscripts at the 
library of Reggio-Emilia contain three volumes of 
transcriptions of the da Vinci manuscripts. From 
these it is possible to reconstruct, at least in part, the 
E manuscript and others of da Vinci preserved at the 
Institute. 

Washington, D.C. 

National Academy of Sciences, Proceedings, voh 6 f 
No. 9. September, 1920.—P. W. Bridgman ; Further 
measurements of the effect of pressure on resistance. 
The new evidence corroborates the point of view that 
for most elements the most important feature in deter¬ 
mining the variations of electric resistance is the 
amplitude of atomic vibration.—W. Duane and R*. A. 
Patterson: Characteristic absorption of X-rays, L 
series. Three critical absorption wave-lengths were 
found for each of the nine elements examined, and 
a brief discussion of the bearing of these results on 
certain empirical laws in recent years is given,—W. 
Duane and^ R. A. Patterson: On the relative positions 
and intensities of lines in X-ray spectra. New expe¬ 
riments with a discussion as to the light they throw 
upon the constitution of the atom.—H. Bateman; On 
a differential equation occurring in Page’s theory of 
electromagnetism.—J. R. Kline”: A new proof of a 
theorem due to Schoenflies.—S. J. Meltzer : Are the 
superior cervical ganglia indispensable to the 
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maintenance of life? In 90 per cent, of the animals 
used the removal of both ganglia proved fatal, and 
the evidence seems to be that the death of the animals 
was not due to the procedure of the operation, but 
to the fact that the ganglia are essential to the main¬ 
tenance of life.—M. Kriss : Observations on the body 
temperature of dry cows.—S. D. Zeldin; On the 
structure of finite continuous groups with exceptional 
tran sf ormations. 

Cape Town. 

Royal Society of South Africa, August 17.—Dr. 
j. D. F. Gilchrist, president, in the chair.—H. G. 
Denham : Note on the bismuth sub-salts. The basic 
oxalate of bismuth, when heated to 300° under re¬ 
duced pressure, yields bismuth suboxide BIO. When 
the vapour of methyl iodide is distilled through this 
suboxide at 260°, a basic subiodide, 2BiI 2 , 3BiO is 
obtained—a reddish, Insoluble powder of considerable 
reducing power. Outside the oven bright red, ortho¬ 
rhombic crystals of bismuth subiodide, BiL, separated 
out. Both salts are quite stable in dry air, but 
readily oxidise in the pressure of moist oxygen.—S. H. 
Skaife : On variation and heredity in the Bruchidae. 
Breeding experiments with beetles of the family 
Bruchidas. A mutation was found in Acanthoscelides 
obtectus, which was lacking in pigment; lack of pig¬ 
mentation is recessive. Attempts to hybridise 
Chinensis and Quadrimaculatus were unsuccessful. 
Interspecific crossing is prevented among the Bruchidae 
by differences in the size, shape, and structure of the 
internal sacs of the males. 


Books Received. 

Home Carpentry and Cabinet-Making. By F. W. 
Lewis. Pp. x+170. (London: G. Routledge and 
Sons, Ltd.; New York: E. P. Dutton and Co.) 
35. 6 d. net. 

Practical Physiological Chemistry. By Dr. J. A. 
Milroy and Prof. T. H. Milroy. Third edition. Pp. 
ix+449+2 plates. (Edinburgh* and London : W. 
Green and Son, Ltd.) 215. net. 

Elementary Statics of Two and Three Dimensions. 
By Prof. R. J. A. Barnard. Pp. vu+254. (London : 
Macmillan and Co., Ltd.) 75. 6 d . 

An Abstract of the Legislation in Force in the British 
Empire dealing w T ith Plant Pests and Diseases up to 
the Year 1920. Compiled by M. Ralfs. Pp. 65. 
(London : Imperial Bureau of Entomology.) 2s. 6 d. 
net. 

Dove Marine Laboratory, Cullercoats, Northumber¬ 
land. Report for the Year ending June 30, 1921. 
Edited by Prof. A. Meek. Pp. 111. (Newcastle-upon- 
Tyne : Armstrong College.) 

A Critical Revision of the Genus Eucalyptus. By 
J. H. Maiden. Vol. 5, Part 8. (Part 48 of the com¬ 
plete work.) Pp. 223-61 +plates 196-99. (Sydney: 
W. A. Gullick.) 35. 6 d. 

Uber Ather und Urather. By P. Lenard. Pp. 56. 
(Leipzig ; S. Hirzel.) 9 marks. 

Die Einsteinsche Gravitationstheorie : Versuch einer 
Allgemein Verstandlichen Darstellung der Theorie. 
By Prof, G. Mie. Pp. iv+67. (Leipzig : S. Hirzel.) 
7 marks. 

Introduction to the Study of Minerals and Guide 
to the Mineral Collections in the Kelvingrove 
Museum. By Prof. P. Macnair. Second edition. 
Pp. viii+94. (Glasgow: Hay Nisbet and Co., Ltd.) 
15. 

Mind and its Disorders : A Text-book for Students 
and Practitioners of Medicine. By Dr. W. H. B. 
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Stoddart. Fourth edition, Pp. xvi+592. (London : 
H. K. Lewis and Co., Ltd.) 225. 6 d . net. 

Among the Hill Folk of Algeria: Journeys among 
the Shawfa of the Aures Mountains. By M. W. 
Hilton-Simpson. Pp. 248. (London : T. Fisher 
Unwin, Ltd.) 215. net. 

Office Scientifique et Technique des Ptrches Marl- 
times. Notes et Memoires No, 7 : Resume de nos 
principales connaissances pratiques sur les Maladies 
■ et les Ennemis de 1 ’Huitre. By R. Ph. Dollfus. 
Pp. 47. (Paris : Ed. Blondel La Rougery.) 3 francs. 

T} r pe Ammonites. By S. S. Buckman. Part 29. 
Pp/ 49-54+16 plates. (London: Wheldon and 
Wesley, Ltd.) 

Practical School Gardening. By P. Elford and 
S. Heaton. Second edition. Pp. 224. (Oxford: 
Clarendon Press.) 35, 6 d. net. 

Experimental -Researches and Reports. Vol. 3, 
1919-20: Collected from “Journal of the Society of 
Glass Technology,” “Journal of the American 
Ceramic Society,” and “Reports of the Progress of 
Applied Chemistry ” issued by the Society of 
Chemical Industry. Pp. iIi+180. (Sheffield Univer¬ 
sity : Dept, of Glass Technology.) 

Hermann v. Helmholtz Schriften zur Erkenntnis- 
theorie. Edited by Paul Hertz and M. Schlick. Pp. 
x+175. (Berlin: J. Springer.) In Germany, 45 
marks; in England, 90 marks. 

Confectioners’ Raw Materials: Their Sources, 
Modes of Preparation, Chemical Composition, the 
Chief Impurities and Adulterations, their More Im¬ 
portant Uses and other Points of Interest. By James 
Grant. Pp. vin+173. (London: E. Arnold and Co.) 
85. 6 d. net. 

Hormones and Heredity : A Discussion of the Evolu¬ 
tion of Adaptations and the Evolution of Species. 
By J. T. Cunningham. Pp. xx + 246. (London : Con¬ 
stable and Co., Ltd.) 245. 

The Rainfall of the British Isles. By M. de 
Carle S. Salter. Pp. xiii+295. (London : University 
of London Press, Ltd.) 85. 6 d. net. 

The Institution of Civil Engineers. Engineering 
Abstracts prepared from the Current Periodical Litera¬ 
ture of Engineering and Applied Science published 
outside the United Kingdom. New Series, No. 9. 
Pp. 230. (London : Institution of Civil Engineers.) 

An Account of the Crustacea of Norway. By G. O. 
Sars. Vol. 8: Copepoda, Monstrilloida, and Noto- 
delphyoida. Parts 1 and 2 : Thaumatopsyllidae, 
Monstrillidas, Notodelphyidse (part). Pp. 32 + 16 
plates. (Bergen ; Bergens Museum.) 

Das Klima des Eiszeitalters. By Prof. Dr. R» 
Spitaler. Pp. iv+ 138. (Prag : Selbtsverlag.) 

Metric System for Engineers. By C. B. Clapham. 
(The D.-U. Technical series.) Pp. xli + iSi. (Lon¬ 
don : Chapman and Hall, Ltd.) 125. 6 d . net. 

A Popular Chemical Dictionary : A Compendious 
Enc5 7 clopaedia. By C. T. Kingzett. Second edition. 
Pp. viii + 539. (London : Bailli&re, Tindall and Cox.) 
2 is. net. 

History of the Great War, Based on Official Docu¬ 
ments. By Sir J. S. Corbett. Vol. 2. Pp. X1+44S + 
17 plates. (London: Longmans, Green and Co.) 
215. net. 

Memoirs of the Geological Survey of India. Palas- 
ontologia Indica. Vol. 3. Memoir No. 2. Plates 
1-21. The Brachiopoda of the Namvan Beds, Northern 
Shan States, Burma. Bv S. S. Buckman. Pp. v + 
229 +plates. (Calcutta: Geological Survey; London: 
Kegan Paul and Co., Ltd.) Rupees 5.4, or 7 s. 

Edina Geographies. Book 3 : Asia. By T. Frank¬ 
lin. Pp. 63. (Edinburgh : W. and A. K. Johnston, 
Ltd.; London : Macmillan and Co., Ltd.) is. net. 
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The Chemistry of the Garden : A Primer for 
Amateurs and Young Gardeners. By H. H. Cousins. 
Revised edition. Pp. xxxi-f-147* (London: Mac- 
Indian and Co., Ltd.) 2s. net. 

The Elements of Physics and Chemistry : A Practi¬ 
cal Course for Middle Forms. By Sir Richard 
Gregory and A. T. Simmons, with the Assistance of 
F. W. Hodges. Pp. VU + 29C). (London: Macmillan 
and Co., Ltd.) 4 s. 6 d. 


Diary of Societies. 

THURSDAY, October 27. 

Institution of MixrNG and Metallurgy fat Geological Society’s 
Booms), at 5.30.—L. Hill: Ventilation. and Human Efficiency.— 
J. N. Justice: Notes on the Ore Deposits of Eagle Mountain, 
Demerara. 

Child-Study Society (at Birkbeck College), at 6.—Discussion on 
Individual Training in the .School.—Miss Bassett: The Dalton 
Plan.—Miss Mackinder : Individual Work.—Mrs. Bottrill : Ver¬ 
tical Classification. 

Egypt Exploration Society (at Boyal Society Rooms), at 8.30.— 
P. E. Newberry: Early Relations of Egypt, Babylonia, and 
Syria. 

Royal Society of Medicine (Urology Section), at 8.30.—Presidential 
Address by Sir Thomas Horder: The Medical Aspect of Some 
Urinarr Diseases. 

FRIDAY, October 28. 

Physical Society of London (at Imperial College of Science), 
at 5.—S. Butterworfch: On the Use of Anderson’s Bridge for the 
Measurement of the Yariations of the Capacity and Effective 
Resistance of a Condenser with Frequency.—S. Butterworth.: 
Notes on Earth Capacity Effects in Alternating Current Bridges. 
—F. G. H. Lewis: An Automatic Voltage Regulator.—Prof. A. S. 
Femmy: The Flow of Viscous Liquids through Slightly Conical 
Tubes. 

Institution of Mechanical Engineers, at 6.—Continuation of Dis¬ 
cussion on the Eleventh Report of the Alloys Research Com¬ 
mittee on Some Alloys of Aluminium. 

Royal Society of Medicine (Epidemiology and State Medicine Sec¬ 
tion), at 8.—Dr. L. C. Havdon: Plague in Wild Rodents in 
South Africa. 

MONDAY , October 31. 

Institute of Actuaries, at 5.—E. H. Lever: An Investigation into 
the Mortality experienced by Life Tenants under Reversions, 
with some Conclusions drawn therefrom, 

TUESDAY, November 1. 

Mineralogical Society, at 5 30.—Anniversary Meeting.-—Prof. H. 
Hilton: On the Determination of the Optic Axes of a Crystal 
from Extinction-angles.—Dr. ,T. Drugman: An Example of Quarts* 
Twinned on the Sardinian Law.—Dr. L. J. Spencer; Biographical 
Notices of Mineralogists recently deceased, with an Index of 
those Previously Published in the Mineralogical Magazine. 

Institution of Civil Engineers, at 6.—Inaugural Address by the 
President, W. B. Worthington. 

Rontgen Societt fat Institution of Electrical Engineers), at 8,15.— 
Prof. J. W. Nicholson: Presidential Address. 

WEDNESDAY, November 2. 

Royal Society of Arts, at 8.—A. A. Campbell Swinton: Wireless 
Telegraphy (Inaugural Address). 

Society of Public Analysts (at Chemical Society’s Rooms), at 8.— 
Dr. 0, Butler Savory : An Improved Specific Gravity Apparatus. 
-Dr. J. 0, Drummond and Dr. A. F. Watson: The Testing of 
Foodstuffs for Vitamins.—A. Lucas: The Inks of Ancient and 
Modern Egypt. 

THURSDAY, November 3. 

Royal Society, at 4.30.—Prof. T. R. Morton: On the Spectra of 
Lead Isotopes.—G. I. Taylor: Experiments with Rotating Fluids. 
—Prof. L. Bairstow, Miss B. M. Cave, and Miss E. D. Lang: 
The Two-dimensional Slow Motion of Viscous Fluids.—Prof. 
H. O. H. Carpenter and Constance Elam : The Production of Single 
Crystals of Aluminium and their Tensile Properties.—Prof. 
0. V. Raman and B. Ray: On the Transmission Colours of 
Sulphur Suspensions.—Prof. E. F. Burton and Miss E. Bishop: 
The Law of Distribution of Particles in Colloidal Solution. 

Institution of Electrical Engineers, at 6.—J. S. Highfield: In¬ 
augural Address. 

Chemical Society, at 8,—Informal Meeting. 

FRIDAY, November 4. 

Astronomical Society (Geophysical Discussion), at 5.—Col. 
f.* G * Prof. C. V. Boys, Col. E. H. Grove-Hills, and Col. 

Sir G. P. Lenox-Conyngham: The Eotvos Gravity Balance. 

Institution of Mechanical Engineers, at 6.—Dr. H. S- Hele-Shaw: 
Power Transmission by Oil (Thomas Hawksley Lecture). 

PUBLIC LECTURES. 

(A number in brackets indicates the number of a lecture 
in a series-.) 

THURSDAY , October 27. 

^fhm S ^Oolk/EGe, 5*30.—H. W. Fitz-Simons: Bridge Construe- 
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FRIDAY, October 28. 

University College, at 4.30.—Dr. J. O. Drummond: Nutrition (3). 
MONDAY, October 31. 

Birkbeck College, at 5.30.—L. Bolton: Relativity (2). 

King’s College, at 5.30.— FT. Moore: Liquid Fuels (2). 


TUESDAY, November 1. 

King’s College, at 5.30.—Prof. H. Wildon Carr: The Modern 
Scientific Revolution and its Meaning for Philosophy (4).—Event 
and Object.—Dr. W. Brown: Psychology and Psychotherapy (3). 
—L. J. Hunt: Cascade Synchronous Motors and Generators (3), 


WEDNESDAY, November, 2. 

University College, at 3.—Prof. E. G. Gardner: Nature in the 
Birina Commedia (Barlow Lectures on Dante). 

King’s College, at 4.30.—Dr. 0. Da Fano: Histology of the 
Nervous System (4). At 5.15.—Prof. A. Bendy: Fauna of the 
British Empfrc. 

THURSDAY, November 3. 

University College, at 5.—Prof. J. E. G. Be Montmorency: 

Feudalism: The Background of the European System (1). 
Imperial College of Science and Technology, at 5.30.—’W. Bateson-. 

Recent Advances in Genetics (1). 

Chadwick Public Lecture (at Royal Institute of British Archi¬ 
tects), at 8.—Prof. P. Groom: Dry Rot of Wood and Sanitation, 


FRIDAY , November 4. 

University College, at 4.30.--Dr. J. 0. Drummond: Nutrition (4). 
At 8.—Prof. G. Dawes Hicks: Our Knowledge of the Real 
World (1). 
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The Langley Flying Machine. 

A T a recent meeting of the Royal Aeronautical 
Society a paper was read by Mr. Griffith 
Brewer on “The Langley Machine and the Ham- 
mondsport Trials,” which has for its theme “the 
attempt to,rob the Wright brothers of the credit 
of inventing the aeroplane.” 

The argument of the paper turns on a usual 
interpretation of the word “inventing,” and it is 
not suggested that the credit of establishing the 
principles of aeroplane design is in doubt. The 
dispute as to the relative importance of the 
pioneers S. P. Langley and the Wright brothers 
arose in the course of certain legal actions as to 
the validity of patents taken out by the latter. 
In connection with the defence of the Curtiss 
Aeroplane Co. against a charge of infringement, 
arrangements were made with the Smithsonian 
Institution for the loan of the original man-carry¬ 
ing aeroplane designed and constructed by 
Langley. The design was modified in certain ways 
before it was taken into the air at Hammonds- 
port, and the contention of Mr. Brewer in putting 
the case for the Wright brothers is that the 
modifications were such as to invalidate the claim 
that the original Langley aeroplane had been 
flown. 

The trials of the modified aeroplane were made 
late in the development of the subject, the loan by 
the Smithsonian Institution being dated April, 
1914. The public European flights of the Wright 
brothers had taken place some six years prior to 
this, whilst the date of the first successful flight 
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of about one minute’s duration is stated to be 
December, 1903. It is perhaps worth while to 
clear up the historical facts of the trials, but the 
paper tends to give an erroneous impression of the 
importance of the part played by the Wright 
brothers in spite of Mr. Brewer’s note to the 
effect that Langley himself did not make the 
claims to which exception is taken, nor would he 
have been likely to do so had he been alive to 
hear of the controversy. 

The difficulty appears to arise from a not un¬ 
common type of mental blindness which is readily 
produced by the contact of financial interests with 
development. It is rather like making the 
assumption that, because an arch cannot be used 
as an engineering structure until the keystone is 
in place, the keystone is therefore the most 
important element in it; the rest of the structure 
appears to be unseen. Applied to Mr. Brewer’s 
paper, the simile suggests that the keystone was 
provided by the Wright brothers, and that the 
much more laborious work of preparing for its 
reception is to be found in the scientific experi¬ 
ments of Langley. Readers of Nature will find 
in its volumes references which indicate, in a 
calmer atmosphere, the part played by Langley in 
the development of aviation. So far back as 
July 23, 1891, a paper on his experimental 

researches is to be found in Nature showing that 
the flight of a man-carrying aeroplane was possible, 
and enunciating the fundamental principles for 
obtaining a design. Matters were so much ad¬ 
vanced in 1896 that on May 28 of that year 
Nature was able to give a description of the 
flight of the Langley model aeroplane under its 
own power. This was a remarkable achievement, 
since it required a solution of the problem of in¬ 
herent stability, a quality almost certainly not pos¬ 
sessed by the Wright aeroplanes of 1908. The 
great addition to aeronautical knowledge and 
practice made by the Wright brothers was the 
introduction of the system of wing warping which 
gave adequate lateral control even to an unstable 
aeroplane. 

Langley’s researches have been described on 
many occasions, and their relation to the problem 
of dynamic flight is shown in Sir Richard 
Gregory’s book, “Discovery,” from which a 
couple of extracts may be appropriately cited as 
bearing directly upon the subject under discussion. 
On p. 288 Langley is quoted as saying, in rela¬ 
tion to his experiments before 1897 :— 

“I have brought to a close the portion of the 
work which seemed specially mine—the demon- 
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stration of the practicability of mechanical flight 
—and for the next stage, which is the commercial 
and practical development of the idea, it is prob¬ 
able that the world may look to others. The 
world, indeed, would be supine if it does not 
realise that a new possibility has come to it, and 
that the great universal highway overhead is now 
soon, to be opened. ” 

The Wright brothers are equally clear in their 
acknowledgment of Langley's work :— 

“The knowledge that the head of the most pro¬ 
minent scientific institution of America believed in 
the possibility of human flight was one of the in¬ 
fluences which led us to undertake the preliminary 
investigations that preceded our active work. He 
recommended to us the books which enabled us to 
form sane ideas at the outset. It was a helping 
hand at a critical time, and we shall always be 
grateful. ” 

One feels that in relation to such remarks by 
the two great American pioneers of aviation 
the matter under discussion in “The Langley 
Machine and the Hammondsport Trials ” is un¬ 
important. The transactions appear to have been 
rather sordid and to reflect discredit on those com¬ 
mercial systems, of the world which exalt “ patent¬ 
ability ” at the expense of solid service which is 
not patentable. 


The Impurity of Pure Substances. 

Die Theorie der Allotropie , By Prof. A. Smits. 
Pp* XV 14 - 500 . (Leipzig: Johann Ambrosius 
Barth, 1921.) 100 marks. 

T one time the term allotropy or alio- . 
tropism was confined mainly to the 
chemical elements, such as oxygen, carbon, phos¬ 
phorus, etc. In one of these cases—that of 
oxygen and ozone—the explanation of the allo- 
tropic forms was found in the existence of dif¬ 
ferent molecular species, whereas in the case of 
diamond and graphite, for example, this could 
not be definitely proved. Another more striking 
case of the latter sort is presented by the rhombic 
and monoclinic forms of sulphur. As our know¬ 
ledge increased concerning the different crystalline 
forms, in which both elements and compounds 
could occur, the idea of crystalline polymorphism 
was developed. In these cases it was supposed 
that one and the same molecular species only was 
involved, that the polymorphism was due to dif¬ 
ferent crystalline arrangements of the same units, 
and that the vapours or solutions derived from 
the different polymorphic forms would, for the 
same values of pressure, temperature, and con¬ 
centration, he chemically and physically identical. 
This explanation certainly gave a satisfactory 
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account of the main facts involved—that is to 
say, the various substances appeared to behave 
as one-component systems. The curious facts 
relating to the behaviour of water suggested, 
however, to chemists that this substance was in 
reality complex, water consisting at any given 
temperature and pressure of a mixture of mole¬ 
cular species differing in the degree of association 
of the simplest (Avogadrian) molecular type. 

This idea of an inner complexity, or inner equi¬ 
librium of simple and associated molecules, was 
gradually extended to other classes of “pure ” sub¬ 
stances—that is to say, substances the thermo¬ 
dynamical behaviour of which was that of a one- 
component system. In spite of this inner com¬ 
plexity, it was realised that such substances would 
behave as one-component systems so long as, 
with variation of the “ external ” parameters 
(pressure, temperature, etc.), the inner equilibria 
were readjusted with a speed incomparably 
greater than the rate of variation of the para¬ 
meters referred to. Cases gradually became 
known, however, where certain one-component 
systems exhibited a pseudo-binary character. 
Thus the researches of Alexander Smith, Aten, 
Kruyt, etc., on sulphur showed that liquid 
sulphur must be a mixture of different molecular 
species, for if the inner equilibrium existing at 
any given temperature were “frozen” (or partly 
so) by the use of certain inhibiting agents (so- 
called negative catalysts), liquid sulphur showed 
a marked pseudo-binary behaviour. 

Such phenomena were easily understood owing 
to the knowledge possessed by chemists of the 
behaviour of nitrogen peroxide. Here there is a 
well-known inner equilibrium (of a simple and an 
associated form) existing not only in the pure 
liquid state, but also in the states of vapour and 
solution. The researches of Prof. H. B. Baker 
showed that the speed of readjustment of this inner 
equilibrium is positively catalysed by very minute 
traces of water, and that it may be “frozen ” by 
very prolonged and intensive dehydration. We 
may, in fact, have at a given temperature and 
pressure an infinite number of different liquid or 
gaseous “nitrogen peroxides,” the former one- 
component system passing thus into an infinite 
number of states corresponding to a two-com¬ 
ponent system. 

About fourteen years ago Prof, Smits, on the 
basis of certain experimental results which he 
had obtained, took a very daring and interesting 
step.. It occurred to him that perhaps all known 
cases of allotropy, phase-polymorphism, etc.,, 
were due to the existence of different inner equi¬ 
libria of two or more different molecular species, 
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and that this applied not only to liquids, but also 
to solids. Thus the different . crystalline forms 
were to be viewed as solid crystalline solutions of 
two or more molecular species. Bancroft had 
already shown that many curious phenomena in 
the behaviour of “pure” organic substances— 
such as the dependence of the melting-point on 
the rate of heating, in cases where no “ ordinary ” 
decomposition occurred—could be explained only 
by the existence of two different molecular species 
in the liquid, these species existing in inner equi¬ 
librium in the “natural” liquid, and the stable or 
“natural” melting-point corresponding to the 
point of intersection of the (T, ;v)-equilibrium 
curve of the liquid with one of the saturation- 
curves of the pseudo-binary system. Researches 
on the tautomeric equilibria of enol-keto systems 
have greatly extended these results. Prof. Smits’s 
theory amounts to extending Bancroft’s views to 
the solid crystalline as well as to the liquid state. 

During the last fourteen years Prof. Smlts has 
gradually elaborated his theory on the basis of 
the thermodynamic treatment of homogeneous 
and heterogeneous equilibria, and he and his col¬ 
laborators have published a very large number of 
exceedingly interesting researches bearing on the 
question. One might refer particularly to the 
very thorough investigation of the phosphorus 
system. He has also extended his theory in recent 
years to the electrochemical equilibria existing 
between atoms, ions, and electrons in both solids 
and solutions, and has obtained new formulae 
for the potential differences existing between 
metals and solutions, etc., and new explanations 
of such phenomena as polarisation (cathodic and 
anodic), over-voltage, passivation and activation, 
etc. 

In the present volume Prof. Smits has given a 
full account of his theory, of the tests to which 
he has subjected it, and of its application to many 
phenomena observed or examined by himself and 
others. 

In recent years a difficulty has arisen with 
regard to the newer views of crystal structure 
obtained by X-ray methods, which may be put 
briefly thus: If the older view of a crystal as a 
molecular structure is to be replaced by one where 
the structural units are atoms, how can we regard 
a crystalline phase as a solid solution of two 
different molecular species in inner equilibrium? 
Prof. Smits deals with this difficulty in a special 
chapter of his book. He points out that the dif¬ 
ferences which characterise his molecular species 
may be pften of a rather fine or subtle type, and 
that these differences may very well persist in a 
crystal structure in spite of the close juxtaposi¬ 
tion and intimate Inter-relationship of the atoms 
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of different molecules. The present reviewer 
would suggest that possibly it may be a question 
of the number and distribution of energy quanta 
in and amongst the various atoms and atomic 
groupings. In other words, we may have to do 
with a kinetic equilibrium of energy-contents 
rather than with molecular species differentiated 
by structure in the ordinary sense of this term. 

Prof. Smits is clearly a man who is not afraid 
of daring generalisations. He has developed his 
theory fully from the graphical thermodynamic 
side, and applied it to the explanation of a large 
number of phenomena not otherwise easily ex¬ 
plicable. Some critics may think he has pushed 
his theoretical views too far, but undoubtedly his 
theory has cast a flood of light on many obscure 
phenomena. It has led, and is constantly lead¬ 
ing, himself and his collaborators to numerous 
quantitative experimental researches, and what 
more can one ask of any theory ? And how many 
true Baconians are there who can experiment well 
without a theory to stimulate interest? 

For the present well-written and clear account 
of his work all chemists owe Prof. Smits' a great 
debt of thanks. F. G. Donnan. 


The Birds of Australia. 

.4 Manual of the Birds of Australia. By G. M. 
Mathews and T. Iredale. Vol. i : Orders 
Casnarii to Columhae. Pp. xxiv -|- 279 4- plates. 
(London: H. F. and G. Witherby, 1921.) 

3 guineas net. 

USTRALIA, the birds of which have a fore¬ 
most place among those of the world for 
their variety of form and beauty of plumage, 
has been fortunate in having two splendid 
treatises devoted to its avifauna, namely, 
John Gould’s magnificent volumes, published 
between the years 1840^4^? which are pictorially 
unrivalled among ornithological works; and 
the recent valuable and beautiful work by 
Mr. Mathews. Apart from these great and costly 
books, there has long been a want of a modern 
handbook on the subject at a moderate price, not 
only by those who are specially concerned with 
the Australian ornis, but also by students 
interested in bird-life generally. Gould realised 
this, and in 1865 published his excellent and useful 
“ Handbook of the Birds of Australia” in two 
octavo volumes. From 1865 to the present Time 
our knowledge relating to the birds of Australia, as 
of all other countries, has advanced prodigiously, 
and the old handbook is now quite out of date. 
Very fortunately, however, Mr. Mathews, like his 
eminent predecessor, has realised that an up-to- 
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date work, within the reach of most, was greatly 
needed, and with Mr. Iredale has undertaken to 
supply the desideratum—hence this first volume 
of the four which are to complete the work. 

In the neat and handy volume under notice the 
authors deal with 1S8 species and their numerous 
racial forms, comprised in the orders Casuarii, 
Sphenisci, Procellarise, Fregati, Pelecani, Lari 
(including the Limicolas), Ralli (including the 
Colymbidse and Podicipidse), Galli, and Columbse. 
These orders and their component sub-orders, 
families, and genera, together with their diagnostic 
characters, are fully described. Under species the 
necessary synonymy, plumages from nestling to 
adult, nests and eggs, distribution and sub-species 
—including the range and diagnostic definitions of 
nearly 700 racial forms—are given. As a further 
help to identification, a series of illustrations is fur¬ 
nished in the form of ten coloured plates depicting 
more especially hitherto unfigured species, imma¬ 
ture birds, and nestlings in down; while thirty- 
six plates in monochrome contain some 300 figures 
devoted to the elucidation of the characters upon 
which the various species treated of in the volume 
are based. These plates and drawings have been 
prepared by Lilian Medland and are excellent, 
but in some of the coloured plates the reproduc¬ 
tions, though good and very useful, have not done 
full justice to the artistic merits of the originals. 

We may not always be in sympathy with the 
views of the authors on the vexed question of 
nomenclature, and on the recognition of racial 
forms which are sometimes based upon too trivial 
characters; nor are we aware that the curlew 
sandpiper breeds in ‘‘Arctic Europe/' These, 
however, are small matters, and it is a pleasure 
to recommend the book as one which, being 
the product of consummate personal knowledge, 
admirably' fulfils its purpose, is excellent in all 
respects, and will doubtless be much appreciated 
by ornithologists. W. E. C. 

Climatic Factors in Agriculture. 

Agricultural Meteorology: The Effect of Weather 
on Crops . By J. Warren Smith. (The Rural 
Text-book Series.) Pp. xxiv 4- 304 + 8 plates. 
(New York; The Macmillan Co.; London ; 
Macmillan and Co., Ltd., 1920.) 13s. net. 

T has been said—and the statement is very 
generally true—-that in most soils the crop 
yield is more affected by the weather than by 
manuring and cultivation. For this reason it is 
necessary to repeat most field trials for a number 
of years in order that the variations due to climate 
may be averaged out; and if at the same time 
meteorological records are taken it is possible to 
NO. 2714, VOL. 108 ] 


trace out some of the relations between weather 
fluctuations and the variations in yield. The in¬ 
finite variety in meteorological conditions and in 
the factors concerned in plant growth makes statis¬ 
tical examination of the results essential if trust¬ 
worthy information is to be obtained. The great 
value of long-continued experiments in this con¬ 
nection is clearly pointed out in the book under 
notice, and a large number of exceedingly inter¬ 
esting correlations are given between the yields of 
various crops and the weather characteristics— 
rainfall and temperature—not only over the whole 
year, but also over limited portions of the growing 
season. As more data become available it will 
be possible to specify the most critical periods of 
plant growth, and the economic value of forecasts 
of crop yields will be considerably increased. 

The effect of climate is not confined to the final 
yield of the plant; it operates throughout its whole 
life, not only directly, but also indirectly through 
the soil conditions, insect and other pests, and so 
on. The relations must be considered, therefore, 
from many aspects—ecological, physical, physio¬ 
logical, to mention only a few. The difficulty of 
presenting such diverse material in a continuous 
and logical manner is obvious, and the author is to 
be congratulated on the success he has achieved. 

Most readers of the work will be greatly in¬ 
terested in the methods adopted by the U.S. 
Weather Bureau in preparing and issuing weather 
forecasts and warnings. Full advantage is taken 
of these warnings, not only by the growers of 
specialised crops, who employ various forms of 
heaters to prevent damage from frost, but also by 
the general farmer, especially in the important 
harvesting periods. 

In one or two minor aspects the book might be 
improved. The explanation of the method of 
working out correlation coefficients could be, 
shortened; the student should be expected to 
know the way to solve simultaneous equations. 
Further, the section on physiological indices 
should adequately include the work of F. F. 
Blackman and V. H. Blackman, and a discussion 
of the views of Matisse would not be out of place. 

The suggested laboratory exercises at the end 
of each chapter are excellent. They are intended 
primarily for university students, but many of 
them contain stimulating suggestions which could 
profitably be followed up by experienced research 
workers. 

Agricultural meteorology must inevitably attract 
more workers in the future. It is to be hoped 
that the literature of the subject will maintain the 
high standard set up in this book. 

. • . B. A. Keen.' 
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Our Bookshelf, 

Hiroshige . By Yone Noguchi. Pp. 1x4-384-19 
plates. (New York: Orientalia; London: 
Elkin Mathews, 1921.) 255. net. 

We thank Mr. Elkin Mathews for sending us this 
charming volume. \\ e have admired once 
more the delicate art of Hiroshige, and we 
have read Mr. Noguchi’s criticism with interest 
(Mr. Noguchi is always interesting); but we 
are left wondering why a work of such 
purely artistic content was submitted for review 
in a scientific journal. And, as we muse, the 
question takes form. Is there, after all, so great 
a difference between the artistic and the scientific 
approach to Nature? The multitudinous facts and 
ideas that make up the manifold variety of the 
world must flood and overwhelm anv mind that 
attempts to grasp the whole. Most of us are 
saved from seeing too much, if not by native 
blindness, then by the blinkers of custom and 
education; but the penetrating eye of the artist or 
the philosopher looks for safety to the guidance 
of selection. He is, to quote Mr. Noguchi, “like 
Hiroshige himself who paid no attention to the 
small inessential details, when he grasped firmly 
the most important point of Nature which he had 
wished before to see, hold and draw.” Perhaps 
the man of science may learn from the great 
artist, Hiroshige or another, that the searcher 
after Nature’s secrets must frame a clear idea of 
what he wants to know; that he must not be led 
astray by facts, useful enough in their time and 
place, but irrelevant to his quest; that he must 
make himself the master and not the slave of his 
facts, so as, without falsifying Nature, to 
transcend her. It is the fearless vision, the intel¬ 
ligent choice, and the controlling imagination that 
produce alike the inspiring picture, the supreme 
poem, and the conquering theory of science. 

Do you not agree? Well then, let us simply 
yield to the fascination of Hiroshige’s balanced 
colour and of Mr. Noguchi’s curiously expressive 
prose. 

The Way of a Trout with a Fly, and some 
Further Studies in Minor Tactics. By G. E. M. 
Skues. Pp. xv‘14-259. (London: A. and C. 
Black, Ltd., 1921.) 185. net. 

Those who fish for trout with a fly will find that 
this book raises most* of those problems which 
anglers debate so earnestly, if sleepily, after a 
day by the river. Mr. Skues claims no finality 
in his solutions, but that is not the only or the 
chief objective. His work is in the true line of 
descent from Izaak Walton and the Dame—that 
of one who loves and observes most patiently the 
secret processes of fish-life in our chalk-streams. 

Some pages are devoted to the advocacy of 
what, on a “ dry fly ” water, is usually regarded 
as heresy. When a trout is feeding under the 
surface Mr. Skues will suit his taste with a sunk 
fly. Omar Khayyam held drunkenness and 
sobriety in equal abhorrence. Mr. Skues scorns 
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the insobriety of the mere “lure” angler,' who 
will play on any fishy weakness, as much as the 
asceticism of the “dry-fly purist.” If your trout 
be only feeding on larvae or nymphs, then have 
at him under water with a “legitimate ” imitation 
and our author’s blessing. And if Viscount Grey 
or the shade of F. M. Halford shake a depre¬ 
cating finger, Mr. Skues merely taps his basket, 
full of fat two-pounders. 

The Study of Geological Maps. By Dr. 

Gertrude L. Elies. (Cambridge Geological 

Series.) Pp. viii 4 - 744-7 plates. (Cambridge: 

At the University Press, 1921.) 12s. net. 

Dr. Elles has lectured for several years 
past on this subject to women students at 
the University of Cambridge, and the well- 
printed and fully illustrated book under 
notice is based upon the course of instruction 
that she adopted. The relations of outcrop to 
contour-lines are shown in a series of boldly 
drawn maps, each with a section of the selected 
bed below. The details in these are intended to 
lead students to construct similar exercises on 
their own account. The shaded drawings of out¬ 
crops in relation to topography are excellent. 
British examples are used as types, and include 
the cauldron-subsidence of Glen Coe and the re¬ 
versed fault in the Clifton gorge. Evidently the 
travels of the author throughout our islands have 
been aptly utilised. Some account might have 
been added of the methods adapted by the Geo¬ 
logical Surveys of various countries for recording 
geological features on maps, especially in regard 
to the differentiation of superficial (surficial) de¬ 
posits, since the range and variety of geological 
maps of our own islands are still unknown to 
many workers. G. A. J. C. 

The Land and its Problems . By Christopher 

Turnor. (A*New Series on Economics.) Pp. 

254. (London : Methuen and Co., Ltd., 1921.) 

ys. 6 d. net. 

Mr. Turnor is well known as an enthusiast in 
agricultural matters, and in this small book he 
sets out his ideas in a clear and moderate manner. 
His purpose is to lay stress on the vast importance 
of the land as the greatest imperial and national 
asset, and to show that if a permanent consolida¬ 
tion of the Empire is to be achieved this can be 
effected only by giving the necessary care and 
thought to the development of our land resources. 

The author is a great believer in small holdings. 
He does not, however, suggest that the United 
Kingdom should be devoted entirely to this pur¬ 
pose, but he emphasises the national and social 
importance of maintaining a number of these hold¬ 
ings— i.e. farms of about 50 acres and under— 
and on the need of improving living and business 
conditions of the small-holders. He further insists 
on the necessity for increasing the area of 
ploughed land. The book is illustrated by charts 
showing the changes in British agriculture during 
recent years. 


M 
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Letters to the Editor, 

[The Editor does not hold himself responsible for opinions 
expressed by his correspondents. Seither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of Nature. 
No notice is taken of anonymous communications.] 

Metallic Coloration of Chrysalids. 

The chrysalids of manv butterflies have the appear¬ 
ance of being gilded. The area covered by the gilding 
is variable even in the produce of the same batch of 
eggs, in some cases showing only round the promin¬ 
ences on the back, and in others diffused over the 
greater part of the surface. 

Modern naturalists seem inclined to explain animal 
coloration as being either protective, warning, mimetic, 
or the result of sexual selection, but the ornamental 
gilding above referred to can scarcely fall into any of 
these classes. Protective resemblance, i.e. the simi¬ 
larity between an animal and its usual surroundings, 
is met with everywhere, and natural selection would, 
or might, act continuously, to promote this resemblance. 
The opportunities, however, for selection to cause 
members of different genera to assume the same 
appearance would be much fewer. 

I do not know of any evidence which would point 
to the models as being* of older types than the sup¬ 
posed copyists, but even if such evidence existed, the 
probability that the similarities are due to selection is 
of a different, and lower, order than that which con¬ 
nects selection and congruity of colouring with en¬ 
vironment. 

Considering that, apart from the latter tendency, 
nothing whatever is known as to the origin of the 
various types of markings and colour patterns, it 
would seem justifiable to put down many cases, at 
least, of what is called mimicry tc the action of the 
same unknown cause. 

Chrysalids are often protectively coloured (amongst 
the Pieridae, for instance, if the pupa is placed on a 
wall or paling it is greyish with dark specks, but if 
on a leaf the colour is a uniform green); there are 
very few positions, however, in which a bright 
metallic object would not be more conspicuous than 
a duller surface similar in tint to its background. 

The nature of the metallic colours, of which there 
are such abundant instances in the animal world, has 
always been a matter of interest, and during the last 
twenty years I have examined many hundreds of 
examples of the kind, and have found in every case 
that the metallic appearance was due to some form 
of “interference.” * 

Colour, in general, is the result of a selective action 
of matter on the light which reaches it, and may 
arise either from a relation between the wave period 
of the light and the molecular periods of the matter, 
or from a relation between the wave-lengths of the 
light and some structural dimension in the substance 
built up of numbers of molecules. 

The first of these alternatives includes all pig¬ 
mentary colours, while the action of the second is 
properly described as “interference.” 

Pigmentary colours are analogous to the pheno¬ 
mena of resonance in sound, and interference effects 
to those of combined echoes. 

The interference colours of birds and insects take 
so many forms that it is not always easy, at first 
sight, to distinguish them from pigments, but a 
decisive test may be found by subjecting the coloured 
material to pressure. 

If the application of pressure causes the colour to 
disappear, interference may be safely inferred. If 
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the colour changes, but does not vanish, interference 
is probable, but not certain. 

Fig. 1 shows the apparatus which I made for 
carrying out this test. It consists of a quartz plate A 
and" a plano-convex quartz lens B, which can be 
pressed into contact or withdrawn from A by the 
adjusting screw C. Other adjustments are provided 
for traversing A in its own plane and for clamping 
the apparatus in its correct position on the stage of 
the microscope. 

In use, B is first brought into contact with A, and 
the series of Newton’s rings thus formed is centred 
in the field of view. B is then withdrawn and a small 
piece of the material to be tested is placed on A, and 
A is moved by its own adjustment screws so as to 
bring the test-piece into the same position as was 
occupied by the centre of the ring system. 

Various ‘other tests, such as immersion in various 
fluids, may be applied to determine the character of 
the interference, and some of these are mentioned in 
the paper on “Iridescent Colours” (Proc. Roy. Soc., 
A, vol. 85, pp. 598 et seq .). 

In the majority of the cases which I have examined 
the colours seem to be analogous to those of Lipmann 



Fig. i.—S ection and plan of apparatus for applying pressure to 
coloured test-pieces. 


films, but it is almost impossible to cut sections thin 1 
enough to show this by direct evidence. It may be , 
stated, however, that in the case of birds and insects 
they are not due to diffraction (an explanation which 
has often been put forward in books on natural his¬ 
tory). I have not yet examined the iridescent colours 
of fishes and reptiles. From their appearance I should 
expect that of the former to be interference pheno¬ 
mena, but that the splendid iridescence shown by 
the scales of some pythons may be the result of 
diffraction. 

It is true that the scales of many Lepidoptera are ' 
traversed by fine and regularly spaced lines, and I 
have used a single scale from a Morpho as a diffrac¬ 
tion grating, but the diffraction spectra have no rela¬ 
tion to the colour which is directly reflected. 

To return to the gold of the chrysalids, I find ; 
(1) that the gilding disappears completely when pres¬ 
sure is applied; (2) no immediate change occurs on 
immersion in water, alcohol, or xylol, but in the : 
course of a few days the gold tends to become mope 
orange ; (3) the metallic appearance vanishes when - 
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the specimens are dry, and this happens also (prob¬ 
ably for the same reason) about a day before the 
imago escapes; (4) when the chrysalis is examined 
with a low power, the gold is seen to be made up of 
small patches of colour ranging from red to green, 
with yellow predominating; and (5) all these colours 
shift towards the blue as the angle of incidence 
increases. 

An enlarged sketch from a photograph of a thin 
section of the wall of the chrysalis is shown in Fig. 2. 
Photographs of subjects such as these are generally 
unsatisfactory owing to the impossibility of getting all 
the significant features in focus at the same time. 

The section shows an inner membrane (a) y which 
stains readily, and is traversed by closely spaced fine 
lines (about 30,000 per in.), covered by a thin chitinous 
coat (b) having many corrugations on the outer side. 


b 0-000/5 ,vc» 



Fic>. 2.—Section of a portion of a chrysalis of F. uriicae. 

(From a photograph.) 

Of the foregoing observations, which were made on 
a series of chrysalids of V. urticae, (1) proves 
the colour to be the result of interference, arfd (5) is in 
agreement with this; (2) shows that the interference 
is not a surface effect, but is due to some internal 
structure in the chitin; and (2) and (3) together indi¬ 
cate that the periodic structure changes its properties 
and dimensions by wetting and drying. 

In some very thin sections I have thought I could 
recognise separate layers at the borders of the chitinous 
coat, but it is difficult to distinguish with certainty 
this apparent strafification from the diffraction bands 
which are often seen at the boundary between two 
substances of different refractive index. 

A. Mallock. 

q Baring Crescent, Exeter. 


Sex-manifestations and Motion in Molluscs. 

In Nature of October 13, p. 212, Mr. G. C. Robson 
discusses the application to molluscs of the present 
writer’s suggestion that bisexuality in animals may 
be a direct physical result of a freely moving- habit 
of life, and that hermaphroditism may be a direct 
physical result of a sedentary or sluggish mode of 
life. It was also suggested that it follows from this 
hypothesis that all sedentary or sluggish animals may 
be suspected of hermaphroditism where they are now 
supposed to be bisexual, especially in view of the fact 
that sex-change may be obscured by a rapid change¬ 
over of sex-characters such as we know takes place 
in the oyster. 

Mr. Robson’s discussion brings out some of the 
difficulties experienced in applying the generalisation 
to .molluscs, but at the same time illustrates some 
facts in its favour. It is suggested that the marine 
Euthvneura, which are hermaphrodite, are as “ active ” 
as the Streptoneura, which, except for some sedentary 
and parasitic forms, are bisexual. This difficulty is 
a real one if a comparison be made merely of the 
behaviour of the animals in captivity; but if 
‘‘activity ” be defined in relation to muscular develop¬ 
ment, it will at once be seen that there is a great 
difference between the Streptoneura and the marine 
Euthvneura. An Aplysia, or even a Scaphander, as 
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a type of marine Euthvneura is a flabby and feeble 
animal in comparison with the strong, powerful, 
muscular Buccinum as an equivalent type of Strepto¬ 
neura. Indeed, the difference in muscularity between 
the two groups might very well be regarded as of 
fundamental importance by a biophysicist. 

It is considered undesirable to attempt to define 
closely such terms as “sluggish ” and “active,” since 
if there is any underlying truth in the hypothesis 
proposed, definitions would soon begin to crystallise 
out when the problem begins to be seriously attacked. 
The degree of muscular development will, however, 
probably enter largely into the definition of “activity” 
from this point of view. In this respect the following 
quotation—warm from the press—(“Mechanism of 
Life,” by J. Johnstone, 1921, p. 218) Is of great in¬ 
terest:—“The animal 1 is characteristically a machine 
for the conversion of potential chemical energy into 
movement of body and limbs, and the movement in¬ 
evitably leads to friction. ” As an illustration of another 
apparent contradiction of the hypothesis, the Cteno- 
phora may be mentioned. These forms (excepting the 
Beroe group) are “active ”—that is, they move about 
quickly; but there are also at least many of them 
hermaphrodite. The Ctenophores (except the Beroe 
group), however, move about, not by means of mus¬ 
cular movements, but by the rhythmic action of com¬ 
pound flagella, and this, it is submitted, may be 
regarded from a biophysical point of view as a mode 
of locomotion fundamentally different from that 
brought about by muscular action. 

The illustration from Mr. Robson’s letter in favour 
of the hypothesis relates to the fact that among the 
Streptoneura, which are typically bisexual, are a few 
sedentary and parasitic forms. Now these parasitic 
forms are hermaphrodite, and so also are those seden¬ 
tary forms, namely, Crepidula and Calyptraea, which 
have been critically examined. Moreover, it may be 
observed that such simple cases of hermaphroditism 
as occur in Crepidula and Calyptraea have been 
described only recently, and that, therefore, more 
difficult cases may very easily have been overlooked; 
further, it is not at all incompatible with possible 
hermaphroditism in a species for a hundred speci¬ 
mens of that species (not to mention a mixture of 
several species) to be examined unsuccessfully for 
products of both sexes; even in the oyster Hoek 
(“ Rapport over de oorzaken van den achteruitgang 
in Hoedanigheid van de Zeeuwsche oester,” p. 174, 
Uitgegeven door het Ministerie van Waterstaat Handel 
en Nijverheid, s’ Gravenhage, 1902) found only 11 
hermaphrodite forms out of 130 examined micro¬ 
scopically, and we now know that sex-change occurs 
seasonally in this species. In other species—where 
sex-change may occur only once in a lifetime—it 
would be easy to predict a case where less than t ner 
cent, of a random sample would be hermaphrodite, 
especially as both sex-products may not be produced 
simultaneously. 

It is not a- difficult matter to raise objections to the 
general hypothesis in relation to doubtfuffv active 
animals ; therefore, results of practical applications 
of the suggestion are more interesting. For instance, 
are all the sedentary .Streptoneura, the Scaphopoda. 
and the Polyplacophora really hermaphrodite, although 
th.ev appear to be bisexual? It must he remembered 
that Nature can attain the same end in all kinds of 
Ingenious ways, as though delighting in obscuring 
f he application of anv underlying principles, if such 
do, indeed, really exist. For example, the present 
writer applied the hypothesis stated above to an inves- 

1 Prof.^ Tohnstone is of course referring to the metabolism of undoubtedly 
si *t've animals. 
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ligation of the sex-phenomena in the pea-crab, the 
female of which is known to be sedentary, spending 
its life imprisoned within bivalves such as mussels, 
cockles, and occasionally oysters. It was found that 
the female fulfils its mating functions probably once 
and for all (see Nature, December 23, 1920, p. 533) 
when quite a tiny mite, and probably not more than 
a month or two old. It is unlikely afterwards that 
the female has any more need of a male. Now the 
same result—-excepting for any advantage there may 
be in cross-fertilisation—might be obtained by the 
pea-crab being born as a male and changing into a 
female, and at the outset of the investigation such a 
change was suspected. It is, indeed, possible, that 
evolution in sex-characters in a similar species carried 
a stage further would end in cutting out the males of 
that, species altogether—as has taken place in some 
Cirripedes—and leaving a hermaphrodite form which 
starts life as a male and changes into a female. In 
the. case of the pea-crab, therefore, bisexuality is 
maintained by a very precocious association of the 
sexes, while the males still retain their active mode 
of life. 

A.similar dodge on the part of Nature has been 
applied in a large number of other cases, such as in 
some parasitic Copepods, some Echiuroids, some 
Cirripedes, some parasitic Isopods, and no doubt in 
many other cases. But in these cases the male is 
often minute and permanently attached to the female. 
It is clear, therefore, that it is necessary to be on 
the look-out for adaptations which retain in a species 
an appearance of bisexuality, but which bring about 
a close resemblance to the hermaphrodite state. The 
conditions which determine whether both sexual pro¬ 
ducts shall ripen together in an individual or only 
successively are entirely unknown, but it is hoped 
that the suggestions put forward in this letter may 
help towards securing some information bearing on 
Ae problem. j. H . Orton. 

I he Laboratory, The Hoe, Plymouth, 

October 20, 


Tlie Presence of Perennial Mycelium in Peronospora 
Schleideni, linger, 

mj NCE Peronospora Schleideni , Unger, the onion 
mildew fungus, Is known to produce its sexual organs 
m the leaves of the host-plant, the assumption has 
been made that the parasite is dependent on its 
oospores for perpetuation from year to year. It has 
now been proved, however, that the mycelium is 
capable of a perennial existence in onion bulbs, and 
that. the shoots produced if such bulbs are planted 
are infected ah initio. 

,, -presence of non-septate mycelium permeating 
the bulbs of the potato- and common onion, sent in 
from several parts of Ireland in the late spring of 
1920, first directed attention to the subject. All 
attempts to induce this fungus to fruit on the bulb- 
scales, to infect other onions, or to grow on artificial 
media, met with failure. In some cases, however 
where green leaves were present, the mycelium was 
traced from the bulb to the apical portion of a leaf 
on which con idioph ores of P, Schleideni were being 
produced. All the infected bulbs shrivelled and died 
during the course of the autumn or winter, as did 
further infected specimens gathered in the autumn 
from badly diseased plots. ~ Practically 66 per cent, of 

tT* smaller-sized onions from one particular plot 
which was badly mildewed in 1920 contained ‘non- 
septate mycelium. -Such Infected bulbs sprouted prema¬ 
turely, but although the mycelium grew up within 
some of the new shoots, It failed to develop con id 10- 
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phores on the surface under winter conditions in the 
greenhouse. 

Further material became available in the spring 
which proved the relationship of this fungus to P. 
Schleideni. Bulbs of the common onion (Allium Cepa) 
and of the shallot (A. ascalonicum) which contained 
the same non-septate mycelium were grown in the 
early spring under conditions which excluded the 
possibility of external infection, as proved by the 
fact that numerous control plants which were initially 
free from mycelium remained free from mildew, even 
when kept for a week under conditions favourable to 
the disease. The infected plants, on the other hand, 
■when placed under a bell-jar for one night were found 
practically covered with mildew next day. In some 
cases the original infected leaves, which had not 
developed any mildew, were cut away. The new 
shoots which replaced them again came up permeated 
with mycelium and again became mildewed under 
favourable conditions, while similarly treated control 
plants remained healthy. 

There is a time in the early spring, generally in the 
month of April, when the mildew is found only on 
onions the bulbs and. leaves of which are permeated 
with mycelium. These plants appear to act as" impor¬ 
tant centres of infection. For a long period no ap¬ 
parent harm results to the host, but the tips of the 
leaves ultimately turn yellow and droop. Under 
favourable weather conditions mildew’ then breaks out, 
at first just below the withered portion of the older 
leaves, and then on all the leaves except the 
youngest. There appears to be a nice balance 
between host and parasite, seeing that both can 
go on flourishing so long together, and that it is 
apparently only at a certain stage of maturity of the 
leaves that the internal mycelium breaks out into 
conidiophores. Even when this happens, the host- 
tissue is not killed for a considerable time. 

Non-septate mycelium, apparently that of P , 
Schleideni , has been found in the bulbs of the common 
onion, in those of the potato- or underground-onion, 
and of the shallot. In the case of the common onion 
and shallot this mycelium has been definitely con¬ 
nected with the mildew fungus. It has also been 
proved that the mycelium survives when infected bulbs 
are left in the soil during the winter. This is pos¬ 
sibly an important point in the case of Tripoli onions, 
which are sown in the autumn. The r die of perennial- 
mycelium in the shallot, potato-onion, and in onions 
grown from “ sets ” is obvious. 

Plainly visible mycelium was observed in infected 
bulbs every time they were examined in spring, 
autumn, and winter. In these circumstances, it 
appears unnecessary to suggest the presence of mvco- 
plasmic infection. It may be added that the mycelium 
is so obvious, the hyphae being stout and well differen¬ 
tiated from the cells of the host-plant, into some of 
which large convoluted haustoria extend, that no 
better subject for demonstrating intercellular mycelium 
and haustoria is known to the present writer. No 
staining is required. 

The effect of the fungus on the keeping qualities 
of infected bulbs requires further study, as do some 
other^ points in this strangely overlooked phase in 
the life-history of such a common and destructive 
parasite. Paul A. Murphy. 

Royal College of Science, Upper Merrion 
Street, Dublin, October 15. 


The Development of Optical Industries. 

Jn Nature of October 20, p. 238, Messrs. Zeiss’s 
publicity manager ^ questions a particular period of 
British supremacy in the manufacture of optical glass, 
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and In doing so he minifies the value of Faraday and 
Harcourt’s work. Of Harcourt he says: “The result 
.at that time (between 183*4 and 1844) was scarcely of 
any practical importance. 11 

Now what does Dr. Zschimmer, who until the Re¬ 
volution was chemist to Messrs. Schott, of Jena, 
say? I shall translate from his book, “Die Glas- 
industrie in Jena ” (p. 22), and throughout I shall 
limit myself to quotations from German sources: 
‘‘With Harcourt’s experiments there began in the 
year 1834 the systematic * scientific melting 5 of glass 
in the laboratory. He was the discoverer of the first 
research furnace for fusion at high temperatures, the 
first who was able to complete numerous small experi¬ 
mental melts, and thence to determine by spectro¬ 
meter measurement the optical properties—refrac¬ 
tion and dispersion—of various extreme glass sub¬ 
stances.” 

On p. 23 he continues : “ Harcourt . . . dis¬ 

covered the power of molten phosphoric acid and boric 
acid to form glass with almost all the elements, and 
on account of their fluidity he substituted them for 
the more viscous silica. Already in 1844 he was able 
to communicate to the British Association the happy 
success of his first experimental melts, the further 
object of which was to compare the chemical con¬ 
stitution with the optical properties of different 
glasses. ...” 

Dr. Zschimmer is generous, but not unduly so. A 
genuine man of science himself, he has recognised 
the great, far-reaching practical results of Harcourt’s 
work, but Dr. Zschimmer has embarrassed us. In 
accepting his opinion we must doubt that of Messrs. 
Zeiss’s representative, whose declared object it is to 
“furnish some trustworthy historical data.” 

Messrs. Zeiss’s spokesman questions to-day the 
statement in Nature that: “ If the British optical 
industry is to be maintained and to develop so as to 
turn out products equal at least to the best products 
of other nations, it must not be dependent on foreign 
sources for the supply of optical glass, but must have 
an adequate home supply, equal, again, at least to 
the best available anywhere.” “ History,” he says, 
“does not point to the existence of such a very close 
relation between the welfare of the glass-founder 
and of the optical instrument-maker in the same 
country.” 

Does it not? Is Messrs. Zeiss’s publicity manager 
so unfamiliar with the history or the Jena establish¬ 
ments? If in the above statement from Nature the 
word “ German ” be substituted for “ British,” we have 
the essence of the original appeals for a subsidy made 
to the Prussian Government. In this connection I 
shall translate part of a vigorous statement made by 
Rudolf Virchow : “It concerns Itself, indeed, with a 
national undertaking, the object of which is to pro¬ 
duce In Germany In an independent way the glass 
necessary for all scientific purposes, and also to provide 
for the population what Is necessary for the produc¬ 
tion of spectacle glasses, opera glasses, and the like. 
Nevertheless the latter Is not the principal object. It 
concerns itself, moreover, to the highest degree with 
the production of £?lass for telescopes, microscopes, 
and such like scientific instruments. This question is 
of very special importance as regards the construction 
of instruments for military and naval purposes, in 
which connection we have hitherto been entirely de¬ 
pendent upon foreign countries. In the previous vear 
it was proven to the Budget Commission that only by a 
particular accident was it possible to obtain the neces¬ 
sary quantity of glass for the construction of optical 
Instruments essential for the army.” 

“The close relationship between the welfare of the 
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glass-founder and of the optical Instrument-maker in 
the same country,” thus forcibly advocated, was 
already recognised by the Prussian Government, which 
“ granted to the Jena undertaking for two years a sum 
of 60,000 marks.” James Weir French. 

Anniesland, Glasgow, October 24. 


The letter published In Nature of October 20 from 
the Carl Zeiss organisation in Jena through Messrs, 
j. \V. Atha and Co. is interesting, but not very con¬ 
vincing, for Messrs. Zeiss seem to wish to convey a 
totally different impression from that of thirty-five 
years ago. Their present attitude is that although 
they did receive a small subsidy, a mere 3000b, from 
the Prussian Government, it was an Isolated instance 
and really quite unnecessary. In view of this the 
following extract from the preface to the catalogue 
of optical glasses issued by Schott and Gen in 1886 
is interesting:—“We have to express our sincere 
thanks to the Prussian Bureau of Education and to 
the Diet of the kingdom for the very liberal and re¬ 
peated subsidies by which we were enabled to carry 
out the costly experiments on a manufacturing scale." 
The italics in the quotation are mine. 

An analysis of the various optical glasses offered 
in this 1886 catalogue gives food for thought. Forty- 
four glasses were offered, of which it was claimed 
that nineteen were essentially new, and so were 
printed in heavier type. Fourteen of these were 
entirely withdrawn from the market within a year 
or two, as they were absolutely unstable, and were 
never replaced. Of the remaining glasses five had 
the following significant remark printed against them, 
presumably as a recommendation: “Exactly corre¬ 
sponds to the hard crown (soft crown, dense Hint, 
etc.) of Chance Bros.” Of the remaining glasses it 
may be said that they were merely slight modifica¬ 
tions of the ordinary old-fashioned crowns and flints, 
having slightly lower or higher refractive indices than 
ordinary hard crown, light flint, or dense flint, and 
a correspondingly lower or higher dispersion, many 
of which had been produced by Chance years before. 

’ Mansell *P. Swift. 

81 Tottenham Court Road, London, W.i, 

October 25. 


In their letter to Nature of October 20 ip. 238), 
Messrs. Zeiss suggest, by implication, that British 
optical instruments are inferior to those of German 
manufacture. The following may be of interest: 

I possess three photographic lenses. One a pre-war 
Goerz, double-anastigmat, 7-in. focal length, working 
at f/6-8, and two post-war Cooke lenses, one of Si-in. 
focal length, working at f/4'5, and the other of 15-in. 
focal length, working at f/5-S. 

All three lenses have recentlv been tested at the 
National Physical Laboratory. The full reports are 
too lengthy for publication, but it suffices to quote 
that the Goerz lens had to be stopped down to f/16 to 
give “ satisfactory definition over the entire plate,” 
whereas the Cooke lenses did this at full aperture. 

The Goerz lens, I was Informed, was specially 
selected for me by Messrs. Goerz’s agency in London, 
whereas both Cooke lenses were bought from stock 
at the Army and Navy Stores. 

Possiblv one important factor in the success of the 
German optical Industry is the skilled way in which 
their products are advertised. The delusion that they 
are unequalled is widespread. K. C. Browning. 

16 Bridge Avenue Mansions, 

Hammersmith, W.6. 
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Qualities of Valency. 

In a letter under the above heading in Nature for 
October 13, p. 210, Dr. R. M. Caven directs attention 
io the difficulty felt by chemists in accepting Dr. 
Langmuir’s view that the sodium and chlorine in 
sodium chloride are not united by a chemical bond, 
being always ionised, although molecules of sodium 
chloride actually exist in a state of vapour at 2000° C. 
Perhaps the following considerations may help to re¬ 
move the difficulty. 

In the first place it is necessary to distinguish be¬ 
tween the two separate processes of intramolecular 
ionisation and electrolytic dissociation. Intramolecular 
ionisation is the expression introduced by Sir J. J. 
Thomson to describe the transfer of an electron from 
one atom to another within the molecule, an “ionic 
molecule ” being thereby produced. Electrolytic disso¬ 
ciation is the breaking up of such an ionic molecule 
into separate ions. 

Sodium chloride is therefore an intramolecularly 
ionised compound, and the chemist’s difficulty is the 
question of how the ions are united in the molecule. 

Now the conception of the valency bond can be 
retained if we accept the convention first suggested 
by Sir Oliver Lodge (Nature, vol. 70, p. 176, 1904), 
according to which the electron and positive charge 
are united by a very large number of lines of force 
when in combination. In the chloride ion we have 
a kernel with seven positive charges surrounded by 
eight electrons. The electrons will, therefore, be un¬ 
saturated, and in a molecule of sodium chloride we 
shall have a bundle of lines of force passing from the 
electrons of the chloride ion to the nucleus of the 
sodium ion. This is a typical instance of a strong 
electrolyte. 

In non-electrolytes two or more electrons are shared 
between two.atoms, giving Dr. Langmuir’s covalency 
bond. In this case, without specifying the particular 
electrons involved, we may assume a double bond con¬ 
sisting of two equal bundles of lines of force passing 
in opposite directions, that is to say, in a molecule 
AB, one bundle will pass from the electrons of A to 
the nucleus of B, and the other one from the elec¬ 
trons of B to the nucleus of A. All intermediate 
stages of combination between these two extremes are 
possible, as I have pointed out in a series of papers, 
in which the subject is discussed in detail (Trans. 
Chem. Soc., vol. in, p. 253, 1917; vol. 115, p. 278, 
1919; Phil . Mag., vol. 42, p. 448, 1921). 

Full consideration of the question, as shown in the 
papers referred to, leads to the conclusion that a 
simple and all-embracing theory of valency is not 
possible, but that different theories of valency must 
be devised for different types of compounds, such as 
electrolytes, non-electrolytes, and molecular com¬ 
pounds. In view of this difficulty I have used affinity 
formulae only, and it would appear that the time is 
approaching when the chemist will have to decide 
whether the conception of valency can be retained for 
general purposes, or whether it would not be better 
to restrict its use to certain special branches of the 
science, such as the chemistry' of carbon compounds, in 
which it has proved of supreme value. 

To the inorganic chemist the valency conception 
has been of doubtful value. This is' particularly 
noticeable if we compare the rapid development of in¬ 
organic chemistry since Werner introduced the co¬ 
ordination theory less than thirty years ago with the 
slow rate of progress in the previous thirty vears 
under the valency theory. 

In any case the restricted use of the valency bond 
to the particular type of combination termed co¬ 
valency by Dr. Langmuir will scarcely be accepted by 
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chemists if the conception of valency is to be retained 
for general purposes. 

The other facts mentioned by Dr. Caven all indicate 
that there is no clear-cut distinction between electro¬ 
valency and covalency, but that they represent ex¬ 
treme types °f combination with an indefinite number 
of intermediate grades. S. II. C. Briggs. 

October 24. 


Relation of the Hydrogen-ion Concentration of the Soil 
to Plant Distribution. 

With reference to Dr. W. R. G. Atkins’s interesting 
communication in Nature of September 15, may I be 
allowed to submit the following comments? The im¬ 
portance of the study of hydrogen-ion concentration in 
physiology and biochemistry, soil science, and other 
branches’of research cannot be over-emphasised, and 
is rapidly becoming appreciated by workers. There 
appears, however, to be a tendency to apply methods 
of measurement that have been standardised in one 
branch of study to other departments—soils, for 
example—with a minimum change of technique. 
With the exception of Gillespie’s pioneer, but by no 
means exhaustive, work in America, the colorimetric 
method of measuring the hydrogen-ion concentration 
of soils has never been critically examined. After 
considerable preliminary work with this method—an 
account of which has been published elsewhere—the 
present writer feels that the conditions under which 
it can be applied in soil work so as to yield accurate 
and reproducible results have not yet been fully worked 
out. As an example may be cited the fineness of 
division of the soil sample which is often a factor 
influencing the apparent p H as determined colori- 
metrically. Until much more work has been done from 
this point of view the data being accumulated by 
ecologists can scarcely have the strict quantitative 
significance often attached to them, although when 
regarded as provisional only they are undoubtedly of 
great’interest and no little importance. 

A further point is perhaps worthy of attention : it 
may possibly happen that in some soils the actual pH 
at the moment of measurement is of less importance 
than the rate of change of the pll under natural condi¬ 
tions. The “buffer effects” imposed by the nature 
of the soil on its reaction vary enormously in magni¬ 
tude from soil to soil; a dressing of basic slag may 
alter considerably the pH of a light sand while, having 
no appreciable effect on that of a heavy loam; and 
the fH of a light soil may vary regularly or erratically 
with fluctuations in local conditions. Such variations 
may be important in many cases, and would well repay 
study. The whole problem of the nature of soil re-' 
action is compficated, but some light would un¬ 
doubtedly be thrown upon it by measuring, not merely 
the pH of soils, but the variations in pH with additions 
of acids and alkalis, i.e. by plotting titration curves 
the slopes of which can be correlated with ’’the magni¬ 
tude of the buffer action of the soil. Very little work 
along these lines has so far been done in'this country 
—or, indeed, in any country—but that little has 
afforded indications that such work would be fruitful 
of result if attacked systematically and with due 
appreciation of all the difficulties. 

E. A. Fisher. 

The University, Leeds, September 28. 


Absorption of X-rays. 

At the suggestion of Prof, Richardson, we have for 
some time been engaged in an investigation of the 
connection between X-ray absorption coefficients and 
critical frequencies. In this work we have met with 
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considerable experimental difficulties, which so far 
nave not been completely overcome. It appears, 
however, that one of the questions we had set our¬ 
selves can be answered, partially at any rate, from 
some data recently published by Richtmever (Phys. 
Rev., July, 1921, p. 13), who has given the absorp¬ 
tion curves of molybdenum and silver for homo¬ 
geneous X-rays on both sides of their respective 
critical (k) absorption frequencies, and for lead on the 
longer wave-length side. Data on lead have been 
previously given by Hull and Rice (Phys, Rev., vol. 8, 
P* 3 2 6* 1916), who have also determined one point on 
the shorter wave-length side. The values of Rieht- 
meyer for lead are proportionately higher than those 
of Hull and Rice, apparently indicating that the latter 
have inaccurately determined the thickness of their 
thin absorbing screen. 

By plotting log (r ip) against log A, the double values 
of the mass absorption (fluorescent) coefficients of 
molybdenum and silver at their respective critical fre¬ 
quencies can be accurately determined. In the case 
of lead the accuracy of the upper value (for the shorter 
wave-length side) is governed by the accuracy of 
the single determination of Hull and Rice as'cor¬ 
rected from the Richtmever data. The following 
results are obtained for the ratio of the values 


(t/p) iv+5{ , 

( t /p)v.~Sv 


when v K 


is the k. critical absorption frequency 


of an element and is infinitely small. 


Element 

Lead 

1 Silver 

I 

| M olybdenum 

T? — ( r / P'h'K-jrSv • 

1 

3*5 

676 

7*06 

i 

Critical frequency 21 
v< 

•58 X IO 1 * 
sec"“ l 

6*186x io 1 * 
sec*” 1 

4-854 X IO 1 * 

; sec -1 


The relation between R and the critical frequency 
is linear, and is expressed by the equation 


1907. The exceptionally high resistance of the first 
cells ^ was at that time, before the advent of the 
amplifier, a serious obstacle to technical uses. In 
1911 I succeeded in constructing a cell of lower resist¬ 
ance which enabled Prof. B. Glatzel in 1912 to 
demonstrate graphically by the oscillograph the sur¬ 
prising rapidity with which the antimonite adjusts 
itself to varying intensities of light. 

That synthetic antimonite, made by melting 
together antimony and sulphur in suitable proportions, 
is sometimes very sensitive was shown by Olie and 
Kruyt in 1912. 

The investigations of F. C. Brown seem to indicate 
that single crystals of selenium might also be used 
with advantage. But they are difficult to make, and 
the problem of affixing the electrodes is not vet solved, 
although solutions may be said to be in sight. 

W. S. Gripenberg. 

Helsingfors, Finland, October 13. 


The first two sentences in Dr. Gripenberg'’s letter 
are misleading in the sense that they suggest that the 
only photo-electrical equipment capable of being used 
with “speaking-films” is the antimonite cell. It is 
well known, of course, that other substances besides 
selenium respond to fluctuations of light intensity, 
and antimonite is, apparently, one of them. Another 
is the “thalofide cell,” which has recently been adver¬ 
tised extensively, and was invented by T. W. Case. 
I believe I am correct in saying that the sensitive 
substance in this cell is thallium sulphide. The 
comparative merits of these various substances will, 
no doubt, ultimately decide which is best to use with 
speaking-films. For the present, at any rate, selenium 
has been by no means completely ousted—a fact 
which is made evident by its adoption and use in 
connection with the film-photophone of Mr. Bergland, 
to the efficient performance of which attention has 
been directed by the Tunes correspondent. 

The Writer of the Note. 


R = 0*2 12 X IO~ J *(3S*I X IQ 18 — v K ). 

The relation between R and the atomic number 
has been tested, but it does not appear to be nearly 
as linear as the one given above. The data from 
which this generalisation has been made are ad¬ 
mittedly incomplete, and the experiments are being 
continued in the hope of testing the extent of its 
validity.* W. Ewart Williams. 

B. L. Worsnop. 

Wheatstone Laboratory, King’s College, 

Strand, W.C.2, October 15. 


The Fiim-photophone. 

It may be of interest to readers of the Note in 
Nature of September 29, p. 161, to learn that the 
photo-electrical equipment of the “speaking-film” is 
quite new. It consists of an antimonite cell, and 
was constructed especially for this purpose by the 
present writer. A fragment of a single crystal of the 
mineral antimonite (found in Japan and Borneo) is 
connected to electrodes (of very large surface) in such 
a manner that air and humidity are excluded. An 
even flow of current is thus attained and the sudden, 
unexpected jerks which formerly destroyed the 
acoustic effect are avoided. 

The photo-electrical properties of antimonite have 
been known for a comparatively short time. The dis¬ 
covery was made by F. M. Jaeger (of Zaandam) in 
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Rainfall Records at Rothamsted. 

The following rainfall figures from Rothamsted are 
I worth noting. The records date back to 1852 for the 
large rain-gauge (1/1000 acre), but for the purpose 
of comparison the* figures for the last fifty years are 
taken, since the three percolation gauges (also 1/1000 
acre) were not built until 1870. They relate to the 
harvest-year, September 1-August 31 :— 


Harvest Year. 

i Percolation 



Rain, 

Through 

so-in. 

soil. 

Through Thronch 
40-m. 60-jn. 

soil. soil. 


Inches. 

Inches. 

Inches. Inches. 

Average for last 50 years 

29*500 

U '834 

15*482 14 659 

September 1, 1920, to 
August 31, 1921... 

16*282 

6*921 

7*161 6-S12 

1 For the past eight months 

(February 1-September 

30) the figures are :— 

1921 

8‘5II 


1*230 3*176 

Average .’ 

18*239 

6-525 

6*910 6*528 

The rainfall fan the 

period 

September 1, 1920, to 


August 31, 1921, is the lowest since the records 
started in 1852, the previous lowest being 19-504 in. 
in 1897-98. The highest figures for the period are 
41*048 in. in 1878-79. W. D. Christmas. 

Rothamsted Experimental Station, 

Harpenden, October 27. 
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Edinburgh and the Rise of Oceanography . 1 
Bv Prof. W. A. Herdman, C.B.E., F.R.S. 


0 DIXBURGH may be regarded as the birth- 

place and the early home of modern ocean¬ 
ography, and Edinburgh men and Edinburgh ideas 
played a leading part during the nineteenth cen¬ 
tury in establishing this comprehensive science of 
the sea. Oceanography, if of modern develop¬ 
ment, is of ancient origin. The foundations upon 
which it has been recently built can be traced 
back to very early times, to the records of natural¬ 
ists and the observations of seamen from the 
voyages of the Phoenicians onwards, and maps 
have been constructed to show the growth of our 
knowledge of the oceans from the shores of the 
Mediterranean in the time, say, of Homer, and 
later of Aristotle, on to the Atlantic voyages of 
the fifteenth and sixteenth centuries, and the cir¬ 
cumnavigation of Magellan in 1522, when the first 
attempt, so far as we know, was made to sound 
the Pacific with a 200-fathom line at a spot we 
now know to be about 2000 fathoms deep. 
Pvtheas, who first passed the Pillars of Hercules 
into the unknown Atlantic, and penetrated to 
British seas and brought back reports of Ultima 
Thule and of a sea to the north thick and sluggish, 
like a jelly-fish, was an early oceanographer in the 
fourth century b.c. ; and so, coming to later times, 
was that truly scientific navigator, Capt. James 
Cook, who sailed to the South Pacific on a transit 
of Venus expedition in 1769, with Sir Joseph Banks 
as naturalist on board, and later circumnavigated 
the Southern Ocean about lat. 6 g° S., and so 
finally disproved the existence of q, great southern 
continent. 

It is impossible in one short lecture to trace all 
stages and mention all worthy names, but a list 
of the more notable voyages of exploration in 
the nineteenth century recalls the names of the 
great men such as Darwin, Hooker, and Huxley, 
who went with the ships as naturalists, and all 
of whom contributed in their turn to our know¬ 
ledge of the sea and its contents. 

Information as to the bottom of the sea and 
the animals living there is obtained chiefly by 
dredging and trawling, and we find that the 
naturalist’s dredge, a modification of the fisher¬ 
man’s oyster dredge, came into common use about 
1830, and was the chief implement employed by 
the marine biologists of the nineteenth century, 
who made known the riches of the British seas. 

In tracing the development of the science of 
the sea, we may take as examples the work of 
three Edinburgh men, who are types of periods 
of investigation in the nineteenth century— 
Edward Forbes, the pioneer of shallow-water 
dredging during the earlier half of the century; 
Wyvilla Thomson, the explorer of the deep sea 
and scientific leader of the Challenger expedition; 
and John Murray, who continued the work of 
, Wyville Thomson and guided research in the last 

1 Abridged from an evening discourse to the British Association at Edin¬ 
burgh on September 13. 
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quarter-century into deeper and more fundamental 
problems of tlie ocean, and brought the science 
practically to its present position and outlook. 

Edward Forbes, though of Scottish descent,, 
was born in the Isle of Man about aoo years ago, 
but much of his short life and his remarkable 
work was connected with Edinburgh. His long 
and erratic career as a student of medicine and 
science was spent here, and he died a professor 
in the university of the city. As a mere boy in 
the Isle of Man he commenced his marine bio¬ 
logical studies and the accumulation of those col¬ 
lections and observations which afterwards formed 
the basis of his classic works on '‘British Star¬ 
fishes ” and “British Mollusca.” Be left home at 
the age of seventeen, and from that time onwards- 
the whole of his short, strenuous life was devoted 
to science and mainly to the science of the sea. 
He was a many-sided genius, who produced an 
extraordinary volume of first-rate original work 
in marine biology and inspired advances in ocean¬ 
ography which he did not live to see carried out. 

After a short period of art study in London 
Forbes arrived in Edinburgh in 1831 as a medical 
student, and here he remained a student for nine 
years. It is interesting to note that our three 
selected leaders in science were all students of 
medicine in this university, and not one of them 
graduated. Forbes was the centre of a brilliant 
group of young medicals, about half a dozen of 
whom were afterwards fellow professors with him 
in the same university. The chief of these was- 
perhaps John Goodsir, the famous anatomist, and 
in 1839 we find Forbes and Goodsir dredging i» 
the Shetland seas, with results which Forbes 
made known to the meeting of the British Asso¬ 
ciation at Birmingham that summer with such 
good effect that the celebrated “Dredging Com¬ 
mittee ” of the association was formed to continue 
the good work. Forbes and his British Associa¬ 
tion Dredging Committee may be said truly to 
have led on, step by step, to the Challenger and 
other expeditions of modern oceanography. 

One very curious animal which Forbes and 
Goodsir made known from Hebridean seas is the 
bright-green compound Ascidian called Syntethys 
hebridica, which has since been shown to be the 
same as a Mediterranean animal of a lovely violet 
colour named by the French naturalist, Savigny, 
Diazona violacea. The animal in our seas is green 
when alive, but when it dies undergoes a chemical 
change and becomes violet. As an example of the 
constancy of Nature, I may add that nearly 
seventy years after this rare animal had been 
found by Forbes and Goodsir I went to the 
Hebridean seas to search for it, and in exactly 
the same spot, to the north of the Croulin Islands*: 
came upon it in quantity sufficient to supply vari¬ 
ous museums and give material to my chemical 
friends who were investigating the pigment. 
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Forbes’s great opportunity to make marine in- 
vestigations outside the British seas came in 
1841, when he was appointed naturalist on the 
surveying ship Beacon engaged on hydrographic 
work in the eastern Mediterranean. His dredgings 
in the /Egean gave great results and led to the 
well-known and much-discussed views on zones of 
life in the sea which are always associated with 
his name. He defined in the /Egean eight zones j 
of depth, characterised by peculiar assemblages of j 
animals, and he conjectured that the zero of j 
animal life would probably be found somewhere 
about 300 fathoms—the “ azoic ” zone—a con¬ 
clusion which has since been found to be errone¬ 
ous. His /Egean report was laid before the 
British Association in 1843, and, we are told, at 
once raised the author to a high rank amongst 
living naturalists. 

But perhaps Forbes’s most important work of 
an oceanographic nature is the Geological Survey 
Memoir, in which he traces the origins of the 
British fauna and flora and their relations to geo¬ 
logical changes in the past. He accounted, for 
example, for the five sub-floras which he defined 
as due to successive migrations from neighbour¬ 
ing lands previous to the isolation of the British 
Islands from the mainland of Europe. He showed 
the northern and southern relations of the fauna 
of our seas, as exemplified by the fishes and the 
molluscs, and the presence of “Boreal outliers,” 
assemblages of northern species occupying deeper 
areas of So to 100 fathoms on the west of Scot¬ 
land. These he regarded as portions of the 
original northern fauna which formerly occupied 
our seas and had retreated northwards when the 
climate became more genial subsequent to the 
Glacial epoch, leaving these colonies isolated in 
the deeper holes. Forbes’s theories on distribu¬ 
tion and on the origin of the British fauna and 
flora, even if in part erroneous, were a notable 
contribution to knowledge, and far in advance of 
anything known at the time, and had an important 
influence on the history of further investigation. 
His theories, along with his descriptive work, 
form a wonderful output both in quantity and 
quality for a man to have produced who died 
before reaching the age of forty, only six months 
after he had attained to the goal of his ambition, 
the chair of natural history in the University of 
Edinburgh. 

Forbes was the most original, brilliant, and in¬ 
spiring naturalist of his day, with a broad, philo¬ 
sophic outlook over Nature, and a capacity for 
Investigating border-line problems involving 
several branches of science—he was, in a word, 
a pioneer of oceanography and the spiritual 
ancestor of men like Sir Wyville Thomson and 
Sir John Murray. 

We now pass from this period of the early 
marine naturalists to that of the later ocean¬ 
ographers of the nineteenth century. If Forbes 
was the pioneer of shallow-water dredging, 
Wyville Thomson played a similar part in regard 
to the exploration of the depths of the ocean. 
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j His name will go down through the ages as the 
; leader of the famous Challenger expedition, by 
| far the most important scientific deep-sea explor¬ 
ing expedition of all times. Wyville Thomson’s 
work was in direct continuity with that of Forbes. 
It was Forbes who, on a basis of observations 
then thought to be sufficient, but now known to 
have been exceptional, placed the zero of life in 
the sea at 300 fathoms, and it was Wyville 
Thomson more than any man who proved that 
Forbes’s views were in this respect erroneous, and 
that many and varied living things inhabit the 
greatest depths of the ocean. 

Charles Wyville Thomson was born In 1830 
at Bonsyde, near Linlithgow, and was in 
every sense, by ancestry and by education, 
a son of Edinburgh. Like Edward Forbes, 
he started as a medical student, but, for¬ 
tunately for oceanography, after about three years 
of study, his health gave way, and he left medi¬ 
cine for what was then supposed to be the less 
strenuous pursuit of science. It is interesting to 
trace how Thomson’s earliest investigations on 
fossils led on by successive steps to the novel and 
fruitful field of deep-sea exploration. Palaeonto¬ 
logical observations on Crinoids suggested work 
on the living Antedon, and that led to the in¬ 
vestigation of the stalked larval stages of that 
Rosy Feather Star. Then the news that a strange 
new stalked Crinoid (Rhisocrinus lofotensis }, re¬ 
lated to the fossil Apiocrinidse, and resembling 
the larval forms of Antedon, had been found living 
in northern seas induced him in 1S66 to visit Prof. 
M. Sars at Christiania and examine for himself 
the remarkable collection of rare animals that the 
son, G. O. Sars, had brought up from more than 
300 fathoms in the Lofoten fiords. Thomson was 
naturally much struck by their novelty and interest 
and their resemblance to extinct animals of former 
geological periods. Thus inspired, he urged his 
friend, Dr. W. B. Carpenter, with whom he was 
then working, to join him in endeavouring to 
promote an expedition to explore the deeper water 
of the Atlantic. Carpenter's powerful advocacy 
induced the council of the Royal Society to use 
their Influence with the Hydrographer with such 
success that the Admiralty placed first one and 
then another small surveying steamer at the dis¬ 
posal of a scientific committee. Thus came about 
the cruises of the Lightning In 1868 (when they 
dredged down to 650 fathoms) and the Porcupine 
in 1869 and 1870 (when they reached the great 
depth of 2435 fathoms) which are described in 
detail in Wyville Thomson’s book, “The Depths 
of the Sea,” the first general text-book of ocean¬ 
ography, published just after the Challenger had 
sailed in 1872. These explorations showed an 
abundance of life at all depths. 

Incidentally we may note that another Edin¬ 
burgh professor—Fleeming Jenkin, the engineer— 
when repairing a cable In the Mediterranean In 
1S60 brought up some sessile animals attached 
to the broken cable from more than 1000 
fathoms. 
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Wyville Thomson succeeded Allman as pro¬ 
fessor of natural history in Edinburgh in 1870, 
and from that time Edinburgh became the active 
centre of deep-sea exploration. The undoubted 
success of the preliminary expeditions in the Light¬ 
ning and Porcupine encouraged Carpenter and 
Thomson, again through the council of the Royal 
Society, in co-operation with a committee of the 
Council of the British Association, to induce the 
Government to equip a deep-sea expedition on a 
really grand scale to explore the conditions of life 
in the great oceans. This resulted in the famous 
circumnavigating expedition of the Challenger, 
with Sir Wyville Thomson as director of the scien¬ 
tific staff. On that staff were also two other Edin¬ 
burgh men, J. Y. Buchanan, the chemist, and 
John Murray. 

The Challenger sailed in December, 1872, and 
returned in May, 1876, and during that three and 
a half years traversed 70,000 miles of sea, dredg¬ 
ing' or trawling at 362 stations, and bringing back 
enormous collections, such as the scientific world 
had never seen. It is impossible in a few minutes 
to give any adequate idea of the discoveries of 
the Challenger expedition. Never did an expedi¬ 
tion, which cost so little, produce such momentous 
results for human knowledge, and Edinburgh may 
fairly claim a share of the glory reflected from the 
expedition led by her famous Regius professor of 
natural history. 

All naturalists know how great were the addi¬ 
tions to the scientific knowledge of the oceans 
and their inhabitants made either during the 
voyage or later in the working out of the collec¬ 
tions, which was carried on during the following 
twenty years, to a very large extent in Edinburgh, 
partly in the Challenger office in Queen Street, 
and partly in some of the laboratories of the uni¬ 
versity. 

Sir Wyville Thomson did not live to see the 
results of his great expedition worked out and 
published. Soon after the return home his health 
broke, and he died in 1882. During the last years 
of his life Thomson arranged for two supple¬ 
mentary expeditions under Murray and Tizard to 
explore the Faroe Channel between the north of 
Scotland and the Faroe Isles. All three of our 
pioneers are connected with this region. Forbes 
long ago, in 1850, pointed out that it ought to be 
explored, as on the boundary of two faunas, the 
Arctic and the Atlantic, Thomson, in the Porcu¬ 
pine, discovered “cold” and “warm ” areas at 
the bottom only an hour's sail apart and differing 
by 15 0 F.; and from Challenger temperature ob¬ 
servations in the Pacific, etc., he’ predicted that 
a barrier would be found rising to 200 or 300 
fathoms. Hence the Knight-Errant and Triton 
expeditions, in which Murray and Tizard dis¬ 
covered the “ Wyville-Thomson ” ridge separating 
cold Arctic water from warmer Atlantic. 

For a quarter of a century after the Challenger 
expedition Edinburgh was the chief centre of 
oceanographic research, and the Mecca towards 
which marine biologists from all over the world 
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I turned to inspect the novelties of the wonderful col- 
| lections and to discuss results, and in all this work 
i many well-known Edinburgh men of science— 
1 Turner, fait, Crum Brown, Geikie, Chrystal, 
Buchan, and others—played a leading part—out¬ 
side the biological group of workers at the Chal¬ 
lenger office. 

After Sir Wyville Thomson's death it was for¬ 
tunate for science and for the continuance of the 
influence of Edinburgh upon oceanographic re¬ 
search that Dr. John Murray, who had been chief 
assistant at the Challenger office since the return 
of the expedition, was able and willing to take up 
the directorship and bring the whole work to a 
most successful issue twenty years later. These 
two Scots share the honour of having guided the 
destinies of what is still the greatest oceanic ex¬ 
ploration. 

John Murray, though born in Canada, was of 
Scottish descent, and came as a boy to Scotland 
to complete his education. He also started as a 
student of medicine at the University of Edin¬ 
burgh, and, again like his two forerunners, gave 
up medicine for science, and left without gradu¬ 
ating. His first oceanographic expedition was to 
Spitsbergen and other parts of the Arctic regions 
on board a Peterhead whaler, on which, on the 
strength of having been once a medical student,, 
he was shipped as surgeon. It was only an odd 
chance that led to Murray’s connection with the 
Challenger . The scientific staff had already been 
definitely appointed when at the last moment one 
of the assistant naturalists dropped out, and on 
the recommendation of Prof. Tait, Murray was 
offered the vacant post. 

On the expedition Murray devoted special atten¬ 
tion to coral reefs, bottom deposits, and plankton,, 
all of which have led to important results. 

Murray’s investigation of deposits led, more¬ 
over, to one of the romances of science when he 
discovered and exploited a very valuable phos- 
phatic deposit on Christmas Island in the Indian 
Ocean. He was able to show, after some years' 
working of the deposit, that the British Treasury 
had received in taxes and royalties considerably 
more than the total cost of the Challenger expedi¬ 
tion. Even in his busiest years at the Challenger 
office Murray never gave up work at sea. In his 
little yacht, Medusa (38 tons), between 1884 and 
1892 he explored the sea-lochs of the west of 
Scotland, made great collections and many ob¬ 
servations, and found “ Boreal outliers " in Loch 
Etive and Upper Loch Fyne. 

It is curious that Edinburgh, so favour¬ 
ably situated on the Firth of Forth, and 
provided with such a succession of eminent 
professors as her university has had since 
the days of Jameson, has never had a permanent 
marine biological station. Murray at least made 
an attempt. In 1884 he acquired Gran ton quarry 
and moored In it the Ark with biological and 
chemical laboratories. Murray and Irvine carried 
on chemical work while the Ark was at Granton 
on the secretion of carbonate of lime, on the sohr- 
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tion of carbonate of lime in sea-water, and on 
chemical changes in muds, etc. 

Murray’s last oceanographic expedition was a 
four-months’ cruise in 1910 in the North Atlantic 
with Dr. Hjort in the Michael Sars when in his 
seventieth year. He was killed in a motor 
accident in March, 1914. 

There is, no doubt, other Edinburgh work in 
connection with oceanography, such as that of the 
Fishery Board for Scotland, which should be men¬ 
tioned, and other names of those who are still 
happily with us and at work, such as the inde¬ 
fatigable arctic and antarctic explorer^ Dr. W. S. 


Bruce, the leader of the Scotia expedition, and the 
founder of the Edinburgh Oceanographic Labora¬ 
tory; but in this brief record of the past it has 
been possible only to deal simply with the his¬ 
torically .connected work of the three great 
pioneers of the nineteenth century—Edward 
Forbes, the dredger of the shallow waters; 
Wyville Thomson, the explorer of the deep seas; 
and John Murray, who may be regarded as the 
founder of modern post -Challenger oceanography 
—in demonstrating the effect of Edinburgh men 
and ideas and work in advancing our knowledge 
of the science of the sea. 


Absorption Spectra. 

By Prof. E. C. C. Baly, C.B.E., F.R.S. 


VXTITHOUT doubt the study of absorption 
* ^ spectra, more particularly those of organic 
compounds, has given rise to great interest, owing 
to the possible connection between absorption and 
chemical constitution. The work of Hartley, 
Dobbie, and others showed that in certain cases 
it was possible to determine the constitution of 
substances from observations of their absorption 
spectra. It is not surprising that, as the result of 
this work, a school of thought was founded on 
the basis of a direct correlation between the atomic 
structure of a molecule and its absorption spec¬ 
trum. On the other hand, Hantzsch, who in a , 
great number of papers has maintained the opinion 
that the absorption curve is an index to constitu¬ 
tion, has travelled far beyond the original point of 
view. He found that changes in the absorption : 
spectrum of a compound are observed when no 
change is possible in its primary valency struc¬ 
ture, and in interpreting his results Hantzsch has 1 
invoked the aid of the secondary valencies of the 
atoms. 

It is now known beyond any question of doubt 
that one and the same substance under different 
conditions can show different absorption spectra 
in the visible and ultra-violet. It is also known 
that, whilst a change in the primary structure of 
the molecule might possibly be accepted as an ex¬ 
planation of this in a few instances, the large 
majority of these variations in absorption cannot 
in any way be thus accounted for. Attempts were , 
also made to interpret absorption spectra by oscil- ! 
lating linkages, such, for instance, as the equi¬ 
librium between the enolic and ketonic forms of 
ethyl acetoacetate or the oscillation that may be 
accepted as taking place within the benzene ring, i 
This suggestion was very soon negatived when it 
was found that many substances in which no such 
oscillation is taking place exhibit well-marked ab¬ 
sorption bands. For example, it might be pos¬ 
sible to explain the ultra-violet absorption band 
of acetone by attributing it to the equilibrium 
CH 3 —CO—CHg—CHg—C(OH)=CH 2 ; but hexa- 
methylacetone, in which no such change is pos¬ 
sible, exhibits the same absorption band as 
acetone. 
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The only other possible variable from the point 
of view of the chemist is the secondary valency, 
and this has been advanced by Hantzsch and 
others as the explanation of absorption in the 
visible and ultra-violet, the well-established differ¬ 
ences in absorption being accounted for by differ¬ 
ent distributions of the secondary valencies. No 
physical explanation, however, has been offered of 
the assumed correlation between the secondary 
valency and absorptive power, a matter of great 
importance, since a theory cannot hold good 
unless some physical basis can be found for the 
phenomenon of the absorption of radiant energy. 

In all this work the study of absorption spectra 
of organic compounds has been restricted to the 
visible and ultra-violet regions of the spectrum, 
and, indeed, only to that portion of the ultra¬ 
violet which is transmitted by a quartz spectro¬ 
graph working in air. This is unfortunate, since 
the absorption bands exhibited by the compounds 
in that vast region known as the infra-red and in 
the extreme ultra-violet are ignored. Then, again, 
rhany inorganic substances show absorption bands 
which are exactly similar to those on which 
Hantzsch founds his valency formulas of organic 
compounds, and obviously an identical explanation 
must be found for each class of compound. It is 
not too much to say that all the above theories 
have been based on insufficient data. 

If the complete system of absorption bands 
shown by a compound over the whole spectrum 
is examined, it is found that the central fre¬ 
quency—namely, the frequency for which the ab¬ 
sorptive power is the greatest—in any visible or 
ultra-violet band is always an exact multiple of 
the frequency of an important absorption band 
in the short-wave infra-red. Then, again, this 
infra-red frequency is itself an exact multiple of 
the central frequencies of well-marked bands in 
the long-wave infra-red. This integral relation¬ 
ship is of great importance, since it can readily 
be proved that the central frequencies are truly 
characteristic of the molecules, the subsidiary fre¬ 
quencies associated with them being probably due 
to the atoms and groups of atoms composing the 
molecules. Again, the changes in absorption ex- 
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hibited by one and the same substance under dif¬ 
ferent conditions are restricted to the visible and 
ultra-violet, the fundamental short-wave infra-red 
frequency remaining the same. 

There is one point about absorption spectra 
which has been strangely neglected in all theories 
—namely, the ultimate destination of the energy 
that is absorbed. It is obvious that when a sub¬ 
stance exhibits an absorption band energy is being 
absorbed, and if no photochemical change is 
thereby produced the whole of the absorbed energy 
is again radiated in the infra-red. The integral 
relationship between the frequencies is in harmony 
with an energy quantum theory, since, if the quan¬ 
tum of energy is the product of the frequency into 
a constant, one single quantum absorbed at one 
frequency can be radiated as an exact number of 
quanta at a smaller frequency if the first fre¬ 
quency is an integral multiple of the second. 

The usually accepted basis of all theories of 
absorption is the assumption that a molecule is 
characterised by certain definite frequencies or free 
periods of vibration, and that absorption of energy 
takes place as the result of these. There are, 
however, certain objections to this assumption, 
such, for instance, as the fact that the frequencies 
of a molecule are far larger than those of the 
atoms which it contains. These objections can at 
once be met by making an entirely different 
assumption:—namely, that a molecule is character¬ 
ised by an amount of energy which determines its 
frequency. The cardinal assumption may be made 
that each elementary atom is characterised by a 
fixed amount of energy or elementary quantum 
which is associated with a definite physical pro¬ 
cess such as the shift of an electron from one 
stationary orbit to another. These elementary 
quanta are related together in that they are multi¬ 
ples of a fundamental unit, possibly the elementary 
quantum of the hydrogen atom. On this hypo¬ 
thesis an atom can only absorb or radiate one dr 
more of its elementary quanta! 

It may readily be shown, on the grounds that 
when two or more atoms combine they each lose 
an equal amount of energy, that the resulting 
molecule is endowed with a molecular quantum 
which is a multiple of the least common integral 
multiple of the elementary atomic quanta of its 
atoms. If the physical process in the atom occu¬ 
pies a definite time, assumed the same for all 
atoms, then all atoms and molecules will have the 
power of absorbing or radiating energy of a de¬ 
finite frequency. In all probability the molecular 
quantum establishes the fundamental molecular 
frequency in the short-wave infra-red of which 
the visible and ultra-violet frequencies are exact 
multiples. On this theory, therefore, a molecule, 
like an atom, can lose or gain energy as a whole 
only in terms of its molecular quantum. 

There is little doubt that the origin of the 
affinity between atoms which causes them to com¬ 
bine is to be found in their electromagnetic-force 
fields, and when the combination has taken place 
the external faces of the atoms must come into 
play. These cannot exist in any molecule without 
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mutual influence, and, indeed, the force lines must 
condense with the escape of energy to form a 
molecular-force field on which the reactivity of 
the molecule will depend. Obviously, this energy 
loss is a process in which the molecule as a "whole 
takes part, and consequently the energy will be 
lost in molecular quanta. A freshly synthesised 
molecule, therefore, must pass into one of a 
number of possible phases according to the number 
of quanta that have been lost. It is a matter of 
simple proof that when a freshly synthesised 
molecule loses x molecular quanta in this way it 
becomes endowed with a new quantum which is 
x + 1 times the molecular quantum. The molecular 
phase, therefore, will exhibit its characteristic fre¬ 
quency together with a phase frequency which is 
an integral multiple of the molecular frequency. 

The total number of molecular quanta that are 
evolved in the force-field condensation will depend 
on the nature of the external fields of the atoms. 
The more nearly balanced these are, the greater 
the number of molecular quanta that will be lost. 
The great majority of organic compounds have a 
molecular frequency of the order of x x 10 14 , so 
that if four quanta are lost in the force-field con¬ 
densation, the phase frequency will be 5 x 10 14 , 
which is situated in the red ; but if 10 quanta are 
lost, the phase frequency will be mx io 15 , which is 
in the ultra-violet. Again, if 17 quanta are lost, 
the phase frequency will be i-8x io 15 , which is 
situated in the extreme ultra-violet beyond the 
limit of the quartz spectrograph. 

It is perfectly possible to change the phase in 
which a molecule exists .by supplying to it or 
taking from it energy in an amount equal, to one 
or more molecular quanta. This can be done in 
many cases by use of a suitable solvent, or even 
by a change of physical state, such as from liquid 
to gas. The change in phase is indicated by a 
change in the position of the absorption band in 
the visible or ultra-violet, and this phenomenon is 
frequently observed when different solvents are 
used. The change of molecular phase with change 
in physical state is well instanced by piperidine 
and pyridine. Liquid piperidine is diactinic to all 
the visible and ultra-violet rays transmitted by a 
quartz spectrograph, because its absorption band 
lies in the very extreme ultra-violet. Piperidine 
vapour, on the other hand, exhibits a strong 
absorption band in the near ultra-violet. The 
absorption bands of liquid and gaseous pyridine 
are also quite different. 

The molecular-phase hypothesis clearly has a 
quantitative basis, since the molecular quantum 
evolved in the phase change is given in ergs by 
the product of the frequency into the time con¬ 
stant 6*57 x io“ 27 . It applies, moreover, to in¬ 
organic substances as well as to organic, and of 
this a typical instance is given by sulphur. It is 
now accepted that the allotropes of sulphur are 
equilibrium mixtures of four different molecular 
species of sulphur, S A , S n9 S M , and there is 
little doubt that these are in reality four molecular 
phases, for they exhibit absorption frequencies 
which are multiples of the fundamental molecular 
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frequency of sulphur. It is well known, too, that 
coloured forms can be obtained of many 
simple salts which normally are colourless, 
such as sodium chloride, by supplying energy 
to them. 

The phenomena of fluorescence and phosphor¬ 
escence are also due to molecular phases. If a 
molecule absorbs a phase quantum which, for in¬ 
stance, is ten times the molecular quantum, this 
energy can be radiated in two ways. It may either 
be radiated as 10 molecular quanta, when the 
fluorescence will be in the infra-red, or it may be 
radiated partly as one quantum characteristic of a 
lower phase—say, that phase with frequency five 
times the molecular frequency—and partly as mole¬ 
cular quanta. In the second case the fluorescence 
will be visible. 

Since the essential characteristic of the phases 
of a molecule from the chemical point of view is 
their force fields, the variation in which causes 
their different reactivities, it might be argued that 


; this theory is only a re-statement of the secondary 
valency hypothesis. Such an argument would not, 
however, be sound, for the secondary valency 
hypothesis does not explain absorption. At best 
: it only succeeds in showing that different distribu¬ 
tions of secondary valency can generally be 
written where the same molecule has been found 
to exhibit different absorption under different con¬ 
ditions. The present theory establishes the exist¬ 
ence of different phases of any inorganic or organic 
molecule, each of which has its own energy con¬ 
tent, its own reactivity, its own frequency and 
power of absorbing light. The theory attempts 
to correlate all the phenomena of absorption and 
to place them on a quantitative basis, and in this 
attempt it would seem to meet with some success. 

| Although in this article we are not concerned with 
the chemical aspect of the differences in the force 
fields of the phases, it may also be claimed that 
this theory offers a quantitative explanation of the 
phenomena of reaction and reactivity. 


Artificial Production of Rain. 

By Dr. Harold Jeffreys. 


IN an article in the Times of October 17 an 
A account is given of the achievements ol Mr. 
Charles M. Hatfield in producing rain. The 
method used is not described in any detail. A 
tank filled with certain unspecified “ chemicals ” 
was exposed at a height of 25 ft. above the 
ground, and it is claimed that this had the effect 
of producing 8 in. of rain in three months at 
Medicine Hat, 22 miles away. The theory of 
the method is that the apparatus draws clouds 
from other parts to the Mediqine Hat district and 
causes them to precipitate their moisture there. 
No direct observations of the motions of clouds 
are mentioned in confirmation of this theory, 
though they should not have been difficult to 
obtain. 

The official raingauge at Medicine Hat during 
May, June, and July, the period of the contract, 
recorded 4*8 in., which was 1.3 in. below the 
normal for the station for those months. Further 
comment on the success of the experiments is un¬ 
necessary. 

The financial side of Mr. Hatfield’s contract 
with the United States Agricultural Association 
of Medicine Hat is interesting, for the associa¬ 
tion was apparently prepared to pay Mr. Hatfield 
as if 8 in. of rain had fallen. Still more interest¬ 
ing is the fact that he was promised 4000 dollars 
for 4 in., and 6000 dollars for 6 in. Since the 
normal rainfall is 6-i in., Mr. Hatfield would 
have been much more likely than not to make a 
substantial profit even if he had done nothing at 
aH. 

It may be mentioned that at Calgary, Alberta, 
the rainfall was 3*0 in. below normal; at Edmon¬ 
ton it was 3*1 in. above; and at Qu’Appelle 
(Sask,), 300 miles to the east, it was 3-85 in. 
above normal. 
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I It is also stated that at Los Angeles, in the first 
j four months of 1905, Mr. Hatfield guaranteed 
; 18 in. of rain, and that his own raingauge showed 
I 29.49 in. If this is correct the rainfall must have 
| been extremely local, for the official raingauge at 
| Los Angeles in those months showed only 14^98 in. 
i Still, this was 4-4 in. above normal. At San 
; Diego, however, which is 200 miles away, the 
excess was 4-6 in., and it appears likely that the 
abnormality at both stations was due to 
more widespread causes than Mr. Hatfield’s 
chemicals. 

Attempts have on many previous occasions been 
made to produce rain by artificial means, but the 
results have been uniformly unsuccessful. The 
reason is not difficult to see. To make the water 
vapour in the air condense it is necessary to cool 
the air in some way to a temperature below the dew 
point. This may be done in two ways. One may 
cool the air directly, for instance by the evapora¬ 
tion of liquid carbon dioxide or liquid air. This 
certainly would produce a little condensation; the 
fatal objection to it is that it would be thousands 
of times cheaper to distil sea water. The other 
method is to raise the air. The pressure de¬ 
creases with height, and to reduce the pressure 
on a particular mass of air is known to cool it. 
The difficulty is to raise it enough. To.produce 
an inch of rain over an area of 100 square miles 
requires the condensation of 6 million tons of 
vapour, and to achieve this some hundreds of 
millions of tons of air must be lifted up. The 
distance it must be raised depends on how nearly 
saturated it was originally, but it could not be 
less than a kilometre in ordinary fine weather 
conditions. We have no source of energy at our 
command great enough to achieve this. 

It is often suggested that rain may be produced 
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by exploding shells or otherwise agitating the air. large supply of potential energy only awaiting re- 

The action is compared with that of a trigger, a lease. Precipitation from partially saturated air 

large amount of energy being released by a small would require an actual supply of new energy, 

effort. An essential feature is, however, over- Therefore a trigger action cannot produce pre¬ 
looked. For a trigger to work, there must be a cipitation. 


Obit 

Prof. Ch. FRANgois-FRAXCK. 
ff. FRANQOIS-FRANCK, the distinguished 
physiologist, and officer of the Legion of 
Honour, who passed away in September last at the 
age of seventy, was the successor, at the College 
de France, of Marey, whose assistant he had been 
from the time of his arrival from Bordeaux to 
work for the degree of Doctor of Medicine. The 
acquaintance was most fortunate. Marey, always 
in more or less delicate health and naturally desir¬ 
ous of saving his strength, seldom delivered the 
annual course of forty lectures which necessitated 
so much original work—for the lectures of the 
College de France are not given for the instruc¬ 
tion of students in preparation for examinations, 
but to further the advancement of science. Marey 
continued in his own laboratory that admirable 
series of experiments on the flight of birds, the 
motions of the horse and man, and the compila¬ 
tion of his book, “ La Methode Graphene,’’ of 
universal renown. 

Frangois-Franck was therefore appointed by 
Marey to lecture in his stead, and thus he gained 
the opportunity of doing original work for the 
foundation of the lectures. His subject was the 
physiology of the circulation in general and of 
the heart and lungs in particular; and for more 
than thirty years Frangois-Franck delivered the 
course of lectures annually. The number of ex¬ 
periments he made must have been enormous, for 
all the lectures were illustrated on the board in 
the room by means of most ingenious apparatus 
and registering instruments. The talent for 
exposition he possessed and the extreme pre¬ 
cision of the details and results he showed were 
never -forgotten by those who attended the 
lectures. 

It was in another department of physiology 
that Frangois-Franck accomplished his magnum 
opus, 44 La Physiologic du Cerveau,” published 
in 1887! He was on intimate terms of friendship 
with Pitres, afterwards the distinguished professor 
of neurology at Bordeaux, who, coming with 
Frangois-Franck to take the degree of Doctor of 
Medicine in Paris, had gone direct to Charcot at 
the Salpetri&re, At that time Charcot was work¬ 
ing very hard to establish what he called 
*Ma belle doctrine of cerebral localisation, and 
Pitres became his most enthusiastic and useful 
assistant. He engaged the interest of Frangois- 
Franck in this field of work, and they began a 
series of experiments which ultimately' was con¬ 
tinued and terminated by Francois-Franck alone. 
The work is a remarkable production, as physiolo- 
i'SPSte know, both for the originality oftreat- 
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ment and the extreme precision of the experi¬ 
ments. Francois-Franck also published a number 
of articles in the “Dictionnaire des Sciences Medi¬ 
cates” of Deehambre that are models of lucidity 
and sound learning, on the sympathetic nervous 
system, besides more than eighty papers or notes 
in the “Comptes rendus de la Soctet6 de Bio¬ 
logic,” the meetings of which he seldom missed ; 
he had also been a vice-president of this society. 
The reputation he had gained amongst physicians 
was such that he had become a much-sought con¬ 
sultant for heart and circulatory disorders and 
diseases, although he was never connected with 
any hospital. 

Frangois-Franck lived in retirement for the last 
few years owing to failing health, and was much 
missed by his scientific friends. Some twenty 
years ago the Academy of Medicine had most 
justly elected him to take a seat near the masters, 
Marey and Channeau, for he was the one man in 
France who was able to demonstrate in detail the 
great work of these physiologists who established 
.the unalterable foundations of our knowledge 
of the functions of the heart and the circulatory 
organs. 


E. J. Bevan. 

Mr. Edward John Bevan, who died suddenly 
on October 17, in his sixty-fifth year, was edu¬ 
cated at private schools, and at the age of seven¬ 
teen entered the laboratory of the Runcorn Soap 
and Alkali Co. Thence, in 1877, he proceeded to 
Owens College, Manchester, where he met Mr. 
C. F. Cross, and the student friendship continued 
after the college career, each entering upon re¬ 
search work in connection with cellulose* indus¬ 
tries, upon which they kept up an active corre¬ 
spondence and a certain amount of collaboration. 
This resulted in a definite joint adventure, and the 
work was continued at the Jodrell Laboratory, 
Kew Gardens. 

The publication of results in the Journal of the 
Chemical Society (1882-83) led to a research ap¬ 
pointment with the firm of Thomson, Bonar and 
Co., actively engaged in the pioneer development 
of the “ Ekman ” wood pulp (cellulose) process; 
the work was undertaken under the formal part¬ 
nership “Cross and Bevan.” They were next en¬ 
gaged in technical research work in connection 
with textile bleaching processes—the “Thomp¬ 
son ” process, the “ Hermite ” electrolytic process 
—and as a necessary incident prosecuted investi¬ 
gations of the alkali-boiling treatments by which 
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the textiles are prepared. These investigations 
were the chemical basis of the invention of the 
well-known “Mather ” Kier and process. In 18S5 
“Cross and Be van ” was established at 4 New 
Court, Lincoln’s Inn, where the scientific-technical 
research work has been carried on ever since. 
The invention of the well-known “ Viscose ” pro¬ 
cess in 1892 resulted from the systematic investi¬ 
gations of the antecedent period. 

The development of this matter becoming a 
pressing question of “ways and means,” Mr. 
Bevan decided to enter the field of professional 
chemistry, and obtained the appointment of 
County Analyst for Middlesex. In this field he 
made his particular personal reputation. The long 
tenure of this important position (1892-1921) is 
evidence of Mr. Bevan’s exceptional qualifications, 
and in addition to those of chemist his qualities of 
character, brought to bear on activities associated 
with his office, were honoured by influential posi¬ 
tions in the Institute of Chemistry (vice-president) 
and Society of Public Analysts (president). 

Mr. Bevan’s life-work is a many-sided construc¬ 
tive contribution to chemical science, and his 
career may be an encouragement to young 
students of this generation who are inclined to 
despise the day of small beginnings. 


3 l 5 


The third Earl of Ducie, who died on 
October 28, aged ninety-four, was much interested 
in natural science, and was for many years an 
active geologist. He joined the Geological 

Society in 1853, and was a member of council 
from 1856 to 1858. He collected fossils, and 
between 1S64 and 1891 made many valuable gifts 
of specimens to the British Museum. He also 
I made important observations on the geology of 
j the region round Tortworth, Gloucestershire* his 
i country seat. He was elected a fellow of the 
Royal Society in 1855. 


The death occurred on Friday, October 28, at 
the age of forty-two years, of Prof. F. E. 
Armstrong, professor of mining at the University 
of Sheffield. 


We regret to announce the death, on Thursday, 
October 27, at the age of forty-seven years, of 
Prof. F. A. Bainbridge, professor of physiology 
in the University of London. 


We much regret to see the announcement of the 
death on October 29, at the age of fifty-four years, 
of Dr. W. S. Bruce, the well-known Polar ex¬ 
plorer and naturalist. 
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Ox Monday last, October 31, twenty-five years had 
elapsed since Prof. P. Zeeman’s first observations of 
the decomposition of spectral lines by a magnetic field 
were communicated to the Amsterdam Academy of 
Sciences in a paper that appeared shortly afterwards 
in the Philosophical Magazine under the title “On 
the Influence of Magnetism on the Nature of the 
Light emitted by a Substance.” By this important 
advance in magneto-optics, the .first made since the 
days of Faraday and Kerr, a new and vast field of 
research of uncommon interest was opened. In 
commemoration of this development a reprint of Prof. 
Zeeman’s original papers has now been published by 
the physicists of the Netherlands, conjointly with 
many scientific men of other countries. Prof. 
Zeeman has also been honoured by a special issue of 
the Dutch journal Physica, containing contributions 
by C. Cotton, G. E. Hale, Ph. Kohnstamm, T. van 
Lohnizen, H. A. Lorentz, A. van Maanen, E. E. 
Mogendorff, H. Kamerlingh Onnes, F. Paschen, and 
C. Runge. Some of these articles are devoted to an 
appreciation of Zeeman and his work or to the history 
of his discovery. In others the present state of 
magneto-optical theory and the latest results in the 
experimental investigation of the Zeeman effect are 
discussed. The bearing of the phenomenon on solar 
physics and the conclusions that have already been j 
drawn concerning the magnetic field of sun-spots and j 
the sun’s general magnetic, field are explained by ; 
Prof. Hale and Mr. van Maanen. Finally, Prof. 
Paschen describes a new phenomenon lately discovered 
by him, and consisting in the appearance, under the 
influence of a magnetic field, of certain spectral lines 
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that cannot otherwise be produced. We are glad to 
avail ourselves of this opportunity of expressing our 
high appreciation of Prof. Zeeman’s brilliant work, 
by which he has contributed most effectively to the 
development of modern physics. 

“Is it advisable that every clinical thermometer 
offered for sale in Great Britain should be tested at 
the National Physical Laboratory? ” This is the 
question asked and answered affirmatively in a circular 
issued by the British Lampblown Scientific Glassware 
Manufacturers Association and circulated amongst 
members of Parliament, the medical profession, etc. 
i It is pointed out that from the consumer’s point of 
view it is as important to be assured that the clinical 
; thermometer he buys is accurate within two-tenths of 
a degree Fahrenheit as it is to have a guarantee, such 
as the law provides, that when he purchases butter it 
is pure butter that he gets. From the maker’s point 
j of view it is to the good of the trade in this country 
that there should be such a standard of accuracy of 
clinical thermometers that everyone will know the 
British article to be above suspicion. When the 
Government made testing compulsory, at least 25 per 
cent, of the first batches tested were rejected as in¬ 
accurate; but there was steady improvement until, 
at the time of the abolition of the compulsory test, 
the rejections were of the order of only i| per cent. 
The quantities under test, which in November, 1919, 
when testing was compulsory, were 135,000 per 
month, dropped to 55,000 per month in June, 1921, 
when the compulsory test was abolished. * In view of 
these results the British Lampblown Scientific Glass¬ 
ware Manufacturers Association invite support of 
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the Clinical Thermometer Bill, which was submitted 
to Parliament in July last to replace the lapsed 
Order in Council, but which, owing to the objections 
of six members, was deferred bv the Government to 
the next session. That in the interests of consumers 
and manufacturers alike there should be some 
guarantee of accuracy seems to be indisputable. The 
circular does not discuss the question whether clinical 
thermometers imported from abroad and tested by a 
foreign institution of recognised standing should also 
be re-tested by the National Physical Laboratory 
before being sold in this country. 

The Church of St. Martin ’s-in-the-Fields, the bicen¬ 
tenary of which is about to be celebrated, was rebuilt 
in 1721, but, as was pointed out by Sir William 
Tilden in Nature of October 6, p. 176, it was not in 
the present church that Boyle was buried. It was, 
however, in the vaults of the new church that the great 
anatomist, John Hunter, was first interred. Hunter’s 
burial took place in October, 1793, and the trans¬ 
ference of his remains to Westminster Abbey sixty- 
six years later was entirely due to the extraordinary 
exertions of Frank Buckland, the naturalist. Buck- 
land’s resolution to do honour to Hunter’s remains 
was made at a dinner held in 1856 to celebrate the 
centenary of Hunter’s studentship. Three years later, 
on February 7, 1859, he began to search the vaults 
of St. Martin’s for Hunter’s coffin, and in his diary 
writes :—“ Moving coffins all day long; turned out 
about thirty coffins. . . The stink was awful; rather 
faint towards the end of the business.” His search 
went on for fourteen days, until on February 22 he 
records :—“ At work all the morning, and about three 
o’clock in the afternoon found it, the bottom coffin 
in the last tier but one.” The removal of the coffin 
to the Abbey took place about a month later. 

The British Medical Journal announces that the 
Municipal Council of Paris has decided to establish 
at a cost of 1,185,000 francs a municipal institute of 
electrotherapy. 

Sir Arthur Griffith-Boscawen, Minister of Agri¬ 
culture and Fisheries, has appointed the Earl of 
Ancaster to act on his behalf as Deputy Minister of 
Fisheries in addition to his duties as Parliamentary 
Secretary to the Ministry. 

The Times of November 1 announces that Mrs. 
Rosita Forbes (Mrs. McGrath) was presented with the 
gold medal of the Antwerp Royal Geographical Society 
on Saturday last after she had given a lecture to the 
society on her expedition to Kufara. 

Dr. M. Grarham, of Madeira, will deliver the 
Bradshaw lecture at the'Royal College of Physicians 
on November 3 on ‘‘Sub-tropical Esculents” and 
Dr. R. O. Moon the FitzPatrick lectures on Novem¬ 
ber 8 and 10 on “Hippocrates in Relation to the 
Philosophy of Ms Time.” 

The Swiney lectures on geology for the present 
year will be delivered by Dr. J. D. Falconer at the 
Imperial College of Science and Technology (Royal 
^College of Science, Old Building) on Mondays, 
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Wednesdays, and Fridays, beginning on November 7, 
at 5.30. There will be twelve lectures in all on the 
subject of “The Wonders of Geology.” Admission will 

be free. 

Prof. J. W. Hinciiley, of the Imperial College of 
Science and Technology, South Kensington, has issued 
invitations to a meeting to be held on Wednesday, 
November 9, at the Engineers’ Club, 39 Coventry 
Street, London, W.C., to discuss the best method of 
forming an Institution of Chemical Engineers. Sir 
Arthur Duckham will preside, and will be supported 
by representatives of various branches of industrial 
activity cognate with the profession of chemical 
engineering. 

The sixth meeting of the Optical Society of 
America was held at Rochester, N.Y., on October 24, 
25, and 26, and was constituted an Helmholtz 
memorial meeting. On the first day the president, 
Prof. J. P. C. Southall, gave a brief survey of the 
development of optics, Prof. FI. Crew gave an account 
of Helmholtz’s work on the conservation of energy, 
Dr. L. T. Troland of his contributions to physio¬ 
logical optics, and Prof. M. I. Pupin gave some per¬ 
sonal recollections of him. Under the chairmanship 
of Mr. P. G. Nutting, the reports of sixteen sub¬ 
committees on nomenclature and standards were read 
•and discussed. Up to the present time these reports 
have not been received, but from the abstracts of 
some of them which are available it is evident that 
they will be of importance to optical workers in this 
country. 

In the third interim report of the Departmental 
Committee on Lights on Vehicles it is' remarked that 
complete elimination of dazzle from motor headlights, 
is impracticable, but glare may be materially restricted 
below the eye-level of an adult observer approaching 
a car. The main beam should accordingly be re¬ 
stricted as regards height above ground and a maxi¬ 
mum and minimum intensity specified. Secondary 
diffused light should be also available. No lamp en¬ 
tirely complying with the desired conditions has been 
found. Suitable regulations permitting the use of 
existing lamps adapted to restrict light below a 
height of 4 ft. from the ground and diffuse the light 
are proposed, but would require statutory authority. 
Compliance would involve co-operation on the part of 
manufacturers and owners of headlights, which 
should be submitted to an approved authority which 
might issue certificates. No legal requirement of 
minimum intensity exists, and the Committee con¬ 
sider that this should not be made compulsory, but 
that in any proceedings in regard to dangerous driv¬ 
ing due regard should be paid to adequacy of lights. 
Swivelling headlights should not ,be permitted, but 
devices enabling the beam to be tilted downwards to 
avoid dazzle are permissible provided all headlights 
execute the same movement. Inspection lamps, for 
use only when the vehicle is at rest, should also be 
permitted. 

The Journal of the American Society of Naval 
Engineers for August last contains an interesting 
and well-illustrated article by Comdr. Stanford C. 
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Hooper, U.S.N., on the Lafayette super-high power 
radio station. The station is situated at the small 
village of Croix d’Hins, sixteen miles south-west of 
Bordeaux, and the memorial tablet states that it was 
•‘conceived for the purpose of ensuring adequate and 
uninterrupted Transatlantic communication facilities 
between the American Expeditionary Forces engaged 
in the world-war and the Government of the United 
States of America.” The greater part of the struc¬ 
tural material, amounting to some 15,000 tons, was 
prepared in America. Work was started at Croix 
d’Hins on May 28, 1018, and the station was com¬ 
pleted on August 2i, 1920, Among the principal items 
of interest are the eight self-supporting steel towers 
820 ft. in height, triangular in plan, placed in two 
rows, the rows and towers being 1320 ft. apart. 
Weighing about 550 tons, each tower is designed to 
withstand a horizontal pull at the top of 11 tons, 
while the dead-weight of the whole antennse system 
supported is about 3-J tons. The transmitting equip¬ 
ment consists of two iooo-kilowatt arc radio trans¬ 
mitters complete in duplicate throughout. During the 
trials, signals were copied without difficulty at Cavite, 
San Francisco, and Darien, and it was demonstrated 
that Lafayette’s signals could be heard at suitably 
equipped radio receiving stations all over the world. 

The report of the council of the North-East Coast 
Institution of Engineers and Shipbuilders contains 
the awards made for papers read during the session 
1920-21. The engineering gold medal is awarded to 
Eng.-Comdr. C. J. Hawkes for his paper on Diesel 
engines. In the graduates’ section awards have been 
made to Mr. W. S. Burn for a paper on Diesel- 
engine flexibility, to Mr. F, McAlister for his paper 
on the design of ship-form of the modern cargo- 
vessel type,-to Mr. E. V. Telfer for a paper on the 
strength of ships, and to Mr, C. S. Darling for a 
paper on internal-combustion engines for marine pur¬ 
poses. Standardisation work was energetically pur¬ 
sued during the past session by the North-East Coast 
Institution Panels. The committees of the associa¬ 
tions concerned still endorse their decision not to 
proceed with the formation of an engineering and 
shipbuilding research association, in view of the un¬ 
favourable industrial conditions. Among other gifts to 
the institution may be mentioned one of 250Z. from 
Mr, T. A. Reed to establish a fund for the provision 
of an annual medal or prize in memory of his father; 
the details of the competition in this connection have 
not yet been decided upon. It is of interest to note 
that of the twelve entrants for the 1921 scholarship, 
one only has not yet matriculated; this supplies evi¬ 
dence of the better standard of education attained 
by candidates. The institution has broken new 
ground this session by electing a shipowner to the 
presidential chair, and the new president, Sir William 
J. Noble, in his address delivered on October 14, in¬ 
dicated the need for co-operation between shipowners, 
shipbuilders, and employees; our only light in the 
darkness—-and it is not a very illuminating one—is 
that other countries are apparently just as badly off 
as ourselves. 
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In his preface to Bulletin No. 1, of the Department: 
of Industries, Bombay, Mr. R. D. Bell states that 
this is the first of a series which it is proposed to 
publish in order to make the public acquainted with 
the activities of the Department, and to place in¬ 
formation in a convenient form at the disposal of 
those who can make practical use of it. This is ob¬ 
viously a step in the right direction, and the Depart¬ 
ment is to be congratulated on the bulletins which 
have already appeared. Bulletins Nos. 1 and 4 con¬ 
tain parts 1 and 2 of a series of papers on Indian 
casein, initiated and carried out by Dr. A. N. Meldrum 
in collaboration with Mr. D. M. Gangoli. The re¬ 
sults obtained are clearly stated, and it is evident that 
this kind of work is typical of that which must be 
undertaken in India by competent investigators if 
the great natural resources of the country are to be 
applied to industrial purposes. It is of the greatest 
interest to note that the Department has recently 
opened a small demonstration factory at Anand, in 
which the manufacture of casein in accordance with 
the results of these investigators will be carried out 
on the commercial scale. Bulletin No. 2 contains an 
account of work by A. J, Turner on the utilisation of 
bitterns, in which it is shown that the whole of the 
magnesium chloride required for cotton weaving, etc.* 
can, if desired, be obtained from Indian sources, and- 
need not be imported, as is at present the case. More¬ 
over, it appears that the price of Indian salt 
would be considerably less than that of the foreign 
article. Hitherto the vast salt deposits at Kharag- 
hoda, with which this paper deals, have received little 
attention, although recent analyses seem to show that 
they are comparable with the Strassfurt deposits in 
wealth of material, and that, if properly worked, they 
could render India self-supporting so far as potash, 
bromine, and magnesium salts are concerned. It is 
therefore welcome news to hear that this mine of 
wealth is at length being investigated, and that some, 
at least, of the recommendations of the Chemical 
Services Committee are receiving attention. 

Of special interest to students of plant physiology 
is the recently issued instalment of the section 011 
methods of investigation of the functions of the plant- 
organism forming Abteilung 11, Teil 2, Heft x, of the 
“ Handbuch der blologischen Arbeitsmethoden,” edited 
by Dr. E. Abderhalden, of Halle University. The 
author, Viktor Grafe, of Vienna, deals with the fol¬ 
lowing subjects :—The physico-chemical analysis of 
the plant-cell; the determination of permeability in 
plant-cells; use of adsorption and capillarity for bio¬ 
chemical analysis; and measurement of the processes 
of movement of gas and water in the plant-organism. 
Various methods of experiment are described and 
illustrations are given of the apparatus employed. 

Mr. W. Junk, of Berlin, has issued a list of a re¬ 
markable collection of botanical works, containing 
altogether 12,900 hand-coloured plates, which he offers 
for sale as a whole to the highest bidder. Should no 
satisfactory offer for the whole be received, offers for 
single works may be considered. The collection in¬ 
cludes some of the finest and rarest illustrated works 
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on botany. Some of them are unique, the plates and that the probabilities of this class form a con- 

being copies of the original issues, executed by R. vergent* series. The supposition that this necessary 

Sirnko, an Hungarian painter, while the text is neatly condition for valid scientific inference is fulfilled is 

typewritten. This is the case with Sibthorp’s “Flora equivalent to the admission of some principle of “ sim- 

Grseca,” the 966 plates of which have been redrawn, plicity.” Thus, like most of those who discuss the 
apparently with extraordinary success, for they are de- foundations of science, they arrive at very familiar 
scribed as being more artistic than those of the conclusions as a result of very complicated arguments, 
original issue, the merits of which are well known. but that result does not detract from the value or the 
Several of Jacquin’s rare works are included in the interest of their inquiries. 

collection, amongst them being his “ Hortus Botani- Th E Greenwich observations for the twelve months 

cus Vindobonensis,” “ Flora Austriaca,” and “ leones f rom October, 1920, to September, 1921, give 
Plantarum Rariorum.” There is also a complete set I2 . 43 fo # as the total rainfall, which is only 51 per 
of W. Griffith’s “Posthumous Papers,” Waldstein ana cen t. of the normal for the last hundred years. This 
KitaibeTs “ Descrlptiones et leones Plantarum Rario- fo the smallest amount on record for the correspond- 
rum Hungariae,” Reichenbach’s “ Iconographia fog period, the next smallest being apparently from 
Botanica,” and “leones Florae Germanicae et Hel- October, 1897, to September, 1898, when the fall was 
veticae,” Lapeyrouse’s “Figures de la Flore des Pyrd- 14.-75 in., or 60 P er cent * of t1le normal. For deficiency 
nees,” and Weinmann’s “ Phytanthozaiconographia.” this was followed by 1674 in. from October, 1863, to 
In Science Progress (No. 62) Mr. F. W. Flattely, September, 1864, which is 69 per cent, of the hundred- 
in an article on “ Some Biological Effects of the year normal. The rainfall has been below the average 
Tides,” discusses the consequences which tides and in each of the last thirteen months. This is the 
tidal action have had on the life of the sea-shores. longest dry period in the last hundred years with 
The abundance of sedentary or fixed forms and the the single exception of fifteen months from Novom- 
widespread occurrence of the phenomenon of stereo- ber, 1846, to January, 1848, during which time the 
taxis among free-swimming species are traced to the rainfall for the twelve months from November, 1846, 
direct action of wave impact. Reference to such to October, 1847, registered only 16-26 in. October is 
semi-marine animals as Ligia, certain species of Lit- usually the wettest month of the year, but this year 

torina, Birgus, and Periophthalmus, is made to show it had a deficiency of more than i|- in. Different 

that the population of the land from the sea took weather conditions prevailed in the early and latter 
place via the shore as well as by way of the rivers, halves of October; the first half of the month ex- 

and it is suggested that the daily and monthly changes perienced summer weather, while in the latter 

in tidal level, by producing alternating aquatic and half the weather was cooler and less sunny. Each 
terrestrial conditions, made the shore zone an effec- da Y from October 1 to 15 was abnormally warm; the 
tive bridge between the land and the sea, and pro- mean dail Y excess over the normal was 10-7° F., the 
vided the opportunity for marine animals to attempt greatest excess being 17 0 F. on October 6, and there 
the conquest of the land. The case of Convoluta is W€re da Y s with an excess of * 3 * 7 ° F * or more, 

quoted to show that the daily rhythm of the tides The Nation of sunshine at Greenwich from 
has imposed a periodicity upon the behaviour of October 1 to 15 was 101 hours, which is 4 hours 
shore forms which tends to become impressed on the more than the normal for the whole month, 
animals and to persist after their removal from tidal The Department of Commerce, Bureau of Stan- 
influence. The far-reaching consequences of such an dards, Washington, has issued Scientific Paper No. 

effect on animal behaviour are suggested rather than 416, entitled, “Preparation of Galactose.” Owing to 
insisted on. the demand made by bacteriologists for galactose and' 

In a paper in the Philosophical Magazine for Septem- its derivatives, a convenient method is described for 

ber Drs. Dorothy Wrinch and Harold Jeffreys discuss preparing this compound from lactose. One kilogram 

some of the fundamental principles of scientific infer- lactose is hydrolysed by boiling for two hours with 

ence. They assume that scientific arguments must 2 *5 litres of water and 50 grams of sulphuric acid, 
conform to the rules of pure logic—an assumption The solution is neutralised with barium carbonate, 
which, of course, is by no means universally admitted. filtered, and concentrated. The galactose is 
They then inquire what conditions must be fulfilled crystallised from the resulting syrup by the addition 

in order that a proposition shall have a finite prob- of a mixture of one part of ethyl and two parts of 

ability of truth as the result of empirical verification, methyl alcohol. The yield of crude sugar is about 
the term u probability ” being used in a sense which 2 7 P er cent. of the lactose taken. The galactose is 
they have expounded in a previous paper (Phil. Mag. t purified by concentrating to 75 per cent, of total 
December, 1919). They conclude that if all possible solids, under diminished pressures, a 25 per cent, 
forms of the law are equally probable a priori, then solution to which a little glacial acetic acid is 

no amount of empirical verification can establish a added. The material is warmed to 60-70°, trans- 

finite probability in favour of one law rather than ferred to a beaker, and 95 per cent, alcohol added 
another. In order that a finite probability may be t0 saturation. After standing overnight the crystals" 

established it is necessary that the class of possible are filtered, washed, and dried, 

laws should form a well-ordered series in which each The presidential address delivered by Mr. G. W. 
term 18 more probable a priori than its predecessor, i Watson on October 12 last, at the Institution of 
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Automobile Engineers deals with the subject of Indus- j 
trial standardisation, A little standardisation had f 
been accomplished subsequent to 1910, but the year j 
1914 found us in a condition of partial impotence, 
and gave the “component assemblers” in America : 
their opportunity for reaping a rich harvest. Co¬ 
operation in this and other matters with a view to the 
re-establishment of trade is urgent at the present 
time. Hitherto British industry has been more or : 
less indifferent to the question of standardisation ; many i 
directors have been, and still are, apathetic in the \ 
matter, and vote money for standardisation more in 
the spirit of charity donations than as matters of | 
important business. Mr. Watson considers it would i 
be best for British makers to concentrate on the 
standardisation of commonly applicable details rather 
than to attempt to produce vehicles alike in all par¬ 
ticulars. Abroad there will always be found an ap¬ 
preciable percentage of distinctive British-buiit cars 
owned by discriminating users. Standardisation in ! 
foreign countries is making great strides; indeed, j 
there are now standards committees in thirteen | 
different countries. A Standards Committee of Ger- j 


man Industry was formed three years ago, and In 
two years had issued 160 standard sheets and had 
more than 400 in progress. 

Messrs. H. K. Lewis and Co., Ltd., have just 
issued a list of additions to their Medical and Scientific 
Circulating Library for the months July-September. 
The catalogue should be of service to all students of 
science, whether subscribers to the library or not. 

Messrs. Gurney and Jackson will shortly publish 
“The Natural History and Physical Features of the 
Canary Islands : Their Fauna, Flora, and Geological 
Formation.” The work, which will be illustrated by 
reproductions of photographs and maps, will deal 
especially with the ornithology of the islands. 

We have received a copy of a short paper “ On 
Correlation,” by Alf Guldberg, from the Norsk 
Matematisk Forenings Skrifter. The paper (written 
in English) criticises the divergent definitions of cor¬ 
relation that have been given, and suggests cautions 
as to interpretation, but there does not appear to be 
much novelty in the views of which an exposition Is 
given. 


Our Astronomical Column. 


The November Meteors. —Mr. W. F. Denning 
writes ;—The shower of Leonids is due at the middle 
of November, and though the parent comet of the 
stream is now at a great distance from the earth I 
(approaching us from near the orbit of Uranus) there i 
will probably be a tolerably active exhibition of 
meteors. i 

Observations in past years have proved that cer¬ 
tain sections of the ellipse are more rich in meteors 
than others, so that if we assume a period of about j 
thirty-three years for all portions of the stream, the ' 
display of November 14, 1888, ought now to be re¬ 
peated. The shower of that year was not of very- 
special character, but it was fairly conspicuous, and ! 
furnished some large fireballs. It Avas, in fact, con- I 
siderablv more striking than an ordinary return of 1 
Leonids when Tempers comet is far removed from i 
perihelion. | 

The best time for observation this year will be the j 
morning of the 15th, but unfortunately there will be a 
full moon in the sky, so that only the brighter meteors | 
will be visible. However, the members of the Leonid ; 
stream usually supply a number of splendid objects, 
and tolerably bright meteors are quite a common 
feature. Though the conditions affecting this yearns 
return are not therefore favourable, the event should 
be carefully watched, for it is important to accumu¬ 
late evidence as to the visible character of the annual 
displays. I 

Light of the Night Sky. —Scieniia of October 1 
contains an article by Prof. Charles Fabry on the 
luminosity of the night sky. Prof. Fabry discusses ! 
whether or not this luminosity can be attributed to j 
an unresolved background of faint stars. In this j 
connection he insists on the importance of concen¬ 
trating attention on some small selected area and 
determining how many stars of each magnitude are 
present, with a view of extrapolation to stars below, 
the 20th magnitude, which cannot be detected by 
existing telescopes. iLe luminosity of the general 
background of this area should be observed concur- 
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rently. If, as appears probable, we cannot plausibly 
attribute the general illumination to unresolved stars, 
it w 7 ould be natural to fall back on the hypothesis of 
scattered light. That the light can be due to scatter¬ 
ing by gaseous matter appears improbable In view 
of Lord Rayleigh’s recent observations on the colour 
and state of polarisation of the light of the night sky. 
It may, however, be scattered by meteoritic matter. 
The article concludes by reference to the aurora as 
contributing in some cases to the light of the night 
sky. 

Delineations of the Milky Way. —Dr. F. Goos, of 
Hamburg University, has produced a useful series of 
representations of the Milky Way as delineated by 
various astronomers, partly from visual study and 
partly from photographs. The work of Heis, Gould, 
Easton, Boeddicker, and Houzeau has all been re¬ 
duced by photography to a common scale, which is 
somewhat small, but sufficient to show all the im¬ 
portant features. There is also a new delineation 
made by Dr. Goos himself from photographs by Prof. 
Max Wolf, who contributes an introduction in which 
he points out that photography Is incomparably more 
rapid and convenient than visual work, but that it 
has difficulties of its own, as no lens covering a large 
field will give images of the same character on all 
parts of the plate; it is thus easy to draw fallacious 
conclusions as to the relative brightness of different 
regions. The exposures lasted from three to four 
hours, and stars down to the thirteenth magnitude are 
shown on the negatives. The reproductions were made 
by hand from the negatives and then reduced by 
photography. They show a large amount of com¬ 
plicated structure, including many of the dark rifts 
which may be due to opaque matter. Comparison 
of the different authorities reveals many differences. 
Boeddicker shows some faint outlying streamers, 
which are absent from Houzeau and shorter ana 
fainter on the Wolf pictures. Dr. Goos suggests that 
colour-differences may explain some of these dis¬ 
cordances. 








The Danish Arctic Station, 

By Prof. A. C. Seward, F.R.S. 

T HE Danish Arctic Station at Godhavn, on the ceives contributions from foreign institutions and from 
south coast of Disco Island, off the west coast | individuals in return for papers published at the station 
of North Greenland (lat. 6q° 14/ N.), is not so well or for specimens. British authors whose work deals with 
known, at least to British' scientific workers, as it i subjects bearing upon Arctic problems will do good 
deserves to be. It is the only station in the world j service to science by sending reprints to the director, 
within the Arctic Circle where it is possible under ; Near the main building is a large, workshop, and 
verv favourable conditions and with adequate facili- an adjacent stream provides an abundant supply of 

excellent water. The station is built 
on glacial sand at the foot of the 
rounded hummocks of gneiss which 
on this part of the coast form the 
foothills in front of the terraced 
basaltic cliffs rising to a height of 
more than 2000 ft. (Fig. 1). On the 
seaward side the station faces Disco 
Bay, with the Crown Prince Islands 
in the distance, and in the foreground 
there are always several icebergs 
(Fig. 2) which have stranded on the 
shore after drifting across the bay 
from the large Jakobshavn ice-fjord. 

The main objects Mr. Porsild had 
in view in founding the station were 
to provide a base for a'geographical 
and geological survey of the country, 
a centre from which to investigate 
the fauna and flora of a particularly 
rich Arctic region, and means for ex¬ 
perimental work, both biological and 

Fig. i. —The Arctic station, showing Archaean gneiss in the foreground and, behind, one of the chemical. It Would be difficult to find 
mountains carved out of the plateau of Tertiary basalt sheets and beds of tuff. more suitable place US U training 

school for men who wish to qualify 
ties to carry out experimental scientific investigations, i themselves for Arctic exploration, as in winter the 
In 1898 the present director, Mr. Morten P. j locality is particularly well situated for sledging and 
Porsild, on his return from an expedition under | ski-ing. The station's motor-boat is available for 
the late Dr. K. J. V. Steenstrup, to which he expeditions and for marine investigations, while for 
was attached as botanist, made an unsuccessful ; shorter trips, especially to places where the anchorage 
attempt to induce the Danish Government to estab- i is bad, visitors can hire a umyak (a long fiat-bottomed 
lish a station in Greenland. Some years later funds ! skin boat). , , 

were obtained from private sources, chiefly from Mr. i Since 1908 there have been fourteen visitors^ to the 
A. Hoick, of Copenhagen, and Mr. Porsild, with the ! station from Denmark, Sweden, Germany, Switzer- 
assistance of two Danish carpenters and some native : land, and America, who have resided there several 
labourers, but largely with his own 
hands, built the present station and 
established himself there in 1906. 

The Government at once took over 
the station, with Mr. Porsild as 
director, and made an annual grant 
of 10,000 kronen to cover all expenses, 
including the director’s stipend. The 
director for Greenland, at present Mr. 

D augaard-J en sen, an official who, 
under the Minister of the Interior, is 
responsible for Greenland affairs, has 
the assistance of a Commission com¬ 
posed of a few scientific men to advise 
him on all matters connected with the 
station. 

The station is about 1 km. from 
Godhavn harbour, and is reached by 
a road, probably the best road in 
Greenland, made by Mr. Porsild. 

The Station consists of a well-built Fig. 2. —View from the Arctic station. Icebergs stranded on the beach of Disco Bay. 

and exceptionally warm wooden 

house of two stories approximately 20 by 10 metres weeks or months, and many others for shorter 

in plan. On the ground floor there is a well-equipped periods. Forty scientific papers on work done at 

laboratory and a dark room, a library containing the station or dealing with material collected in the 

about 5500 books and pamphlets, and an excellent neighbourhood have been published, and of these 

herbarium of Arctic, and some Alpine plants, and twenty-five are by the director. 

living rooms on the first floor are two good bed- As "Greenland occupies an exceptional position as a 
rpoms for visitors and a workroom. The library re- “ closed ” country, it is necessary for all foreigners, 
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also for Danes not officially connected with Green¬ 
land, to obtain permission from the Danish Govern¬ 
ment to go there. British applicants should submit 
reconpnendations through the Foreign Office and 
specify the purpose of their visit. There is at present 
no fee for working at the station, and for board and 
lodging the charge is at present only 8 kronen a day. 
The North Greenland district is accessible to ships 
from the latter part of May to the end of September, 
but during that time there are usually only two oppor¬ 
tunities of direct connection with Copenhagen. 

The director is an ideal man for the position; he 
is generally acknowledged to be the leading authority 
not only on the natural history of West Greenland, 
but on the history of Eskimo culture, and he is always 
willing unreservedly to place his knowledge and the 
results of his wide experience at the disposal of 
fellow-workers. 

It was my privilege this summer, In company with 
Mr. R. E. Holttum, of St. John's College, Cambridge, 
to spend some weeks at the Arctic station, and I 
cannot speak too highly of the hospitality and 
scientific assistance which we received. Unfor¬ 
tunately for the cause of research, the director has 
no paid assistant to relieve him of much of the 
routine work of the station which makes serious in¬ 
roads into the time available for investigations in his 
own special fields. One of the director’s sons, Mr. Erling 
Porsild, who is not only a keen naturalist, but also is 
able to speak the Eskimo's language with ease, took 
us for a week’s trip in the station's motor-boat to some 
localities where we wished to collect fossil plants. 
Our intention was to return to Godhavn in time for 
the King's visit before visiting more remote places, 
but the breaking of the boat’s shaft and a spell of 
bad weather rendered this impossible, and threatened 
seriously to interfere with our subsequent plans. Mr. 


| Porsild at once approached the Director for Green¬ 
land who accompanied the Royal party, and he very 
kindly placed at our disposal for a month’s trip his 
official motor-boat—an act of generosity for which it 
is difficult adequately to express my gratitude. 

The particularly favourable climatic conditions in 
the Godhavn district have produced an exceptionally 
rich and varied flora, including several southern types 
not found elsewhere In North Greenland. There is a 
legend that Disco Island once lay much further south, 
and as it was an obstacle to navigation a hunter 
lowed it behind his kayak to its present position. 

Mr. Porsild has taken steps to protect the vegeta¬ 
tion in the- immediate neighbourhood of the station 
and at Englishman’s Harbour, near the warm springs, 
of which there are several on the south coast of Disco, 
by putting up notices in the Eskimo language asking 
the natives to abstain from gathering fuel or col¬ 
lecting plants for food within certain protected areas— 
a request wffiich is almost invariably respected. 

The Danish Government by officially adopting the 
Arctic station showed its appreciation of the fore¬ 
sight and determination of Mr. Porsild, and set an 
example to other nations possessing territory within 
the Arctic Circle. One may venture to express the 
hope that the State will see its way to Increase the 
value of this pioneer station by augmenting the annual 
grant sufficiently to provide an adequate stipend for 
the director and for a trained assistant, by the provi¬ 
sion of an additional and larger motor-boat, and by 
expending the comparatively small sum required to 
make certain much-needed extensions of the building 
to relieve the present congestion in the rapidly growing 
library, and to accommodate the very valuable col¬ 
lection of Eskimo implements and weapons obtained 
by the director in the course of excavations made by 
him during several years on the mainland. 


Psychological Tests for Vocational Guidance . 1 


T HE newly-formed section of Psychology had, at 
its first meeting in Edinburgh, a large and 
enthusiastic attendance. It opened its sittings on the 
morning of Thursday, September 8, being joined by 
the sections of Education and Economics, under the 
chairmanship of Sir Henry Hadow (president of the 
Education Section), with a discussion upon ‘‘Voca¬ 
tional Tests and Vocational Training.” It appeared, 
in the course of the several speeches, that economists, 
educationists, and psychologists alike were agreed 
upon one general and practical conclusion, namely, the 
feasibility and the importance of diagnosing during 
early childhood, whether by tests or other means, each 
IndividuaPs special vocational aptitudes. 

Sir William Beveridge (director of the London 
School of Economics), who spoke late in the dis¬ 
cussion, summed up the arguments for this con¬ 
clusion most clearly. With other speakers he wel¬ 
comed cordially the progress of industrial psychology, 
and maintained that If boys could be selected with 
greater care for the vocations they had to take up, 
three distinct economic consequences might be pre¬ 
dicted. In the first place, unemployment would be 
appreciably diminished; although it was Impossible to 
expect that lack of work would be altogether abolished 
simply by right vocational selection, it would beyond 
question be very much reduced. Secondly, the tenure 
of employment would be more nearly permanent: one 
of-the chief causes that prevented people from sticking 

1 Discussion at a joint meeting of the Sections of Psychology, Fducation 
and Economics of the British Association at Edinburgh on September 8 
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to the jobs they had obtained would be largely elimi¬ 
nated. Lastly, productivity would be greatly Increased. 
Besides these more limited effects, economic in their 
special nature, there would be a wider benefit to the 
public at large—a general decrease m human misery, 
and a general increase in human welfare. 

He proceeded with some severity to criticise the 
method, or lack of method, now obtaining among 
employers In their choice of persons for different kinds 
of occupation. There were few things, he said, which 
employers handled more inefficiently than the selection 
of their employees. It is true that the president of 
the Economics Section later on disagreed with these 
criticisms of the employers’ method of choice. Mr. 
Hichens considered that employers exercised an extra¬ 
ordinary amount of care in choosing workers, both 
for higher and for lower positions. Indeed, they* 
showed some advance upon the methods hitherto 
adopted by educationists. Instead of setting examina¬ 
tion papers in which candidates were asked to name 
the kings of Israel, they asked questions and used 
trial tasks which had a definite bearing upon the trade 
process concerned. 

In face of this slight disagreement among the 
economists, the psychologists replied that, even If the 
employers’ methods were superior to the old-fashioned 
methods of the educationists, they were still highly 
unscientific and quite unstandardised. As an instance 
of the work possible and necessary in this direction, 
Dr. C. S. Myers (director of the Cambridge Psycho¬ 
logical Laboratories) described the work of the new 
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National Institute of Industrial Psychology in London. 
Here attempts were being made at the request of 
large firms not only to improve the psychological con¬ 
ditions in their industries, but also to send scientific¬ 
ally trained psychologists to test applicants for par¬ 
ticular kinds of work. Other psychologists, ^ who 
spoke later, emphasised the value of. the vocational 
testing already carried out in America, and dwelt 
especially upon the success of recent tests for general 
ability or intelligence. 

There seemed a general feeling, announced par¬ 
ticularly by the educationists, that the process of voca¬ 
tional guidance and testing should begin while the 
child was still at school; and it was even suggested 
that the general kind of education imparted at school 
should be very largely determined by the results of 
such tests. 

This, indeed, was the position taken up in the 
opening speech by Dr. C. W. Kimmins (Chief In¬ 
spector of the Education Department of the London 
County Council). London, he claimed, offered the 
finest * field for psychological research in the whole 
world. Here, under one authority, were accumulated 
800,000 children and 20,000 teachers. He pointed out 
that the London County Council had, just before the 
outbreak of the war, added to the officers of the educa¬ 
tion department a psychologist, whose business it was 
to investigate both individual cases and general 
problems in the schools; and he described in detail 
certain aspects of the psychological work under the 
Council, work (he added) that only the recent demand 
for economy had prevented from rapid expansion. 
Since psychology had taken an important and an offi¬ 
cial part in investigations among school children, there 
had been, in London at any rate, large changes. In 
days gone by the children sent to special schools for 
the mentally deficient were often merely backward ; 
and, thus stigmatised as mentally, defective, their 
vocational future was often seriously prejudiced. But 
it was now possible by means of psychological tests 
to ascertain at the outset whether a child was 
genuinely and innately defective in native ability, or 
whether he was merely retarded through accidental 
causes in his educational attainments alone. His own 
experience of special schools now was that the children 
sent to them at the present day were really mentally 
deficient; and here, in schools of this type, the elder 
boys receive special industrial training suited to their 
capacities and future prospects. At the other end of 
the scale intelligence tests were now also being used 
in connection with the transference of brighter children 
to the secondary schools. Certain children, he said, 
might, up to a certain stage, do well in routine school 
work, and even pass their scholarship examinations, 
and yet it might prove that they had not sufficient 
inborn intelligence to profit by the higher instruction. 

Dr. Kimmins, however, urged not merely the 
employment of the better known tests of intelligence, 
but also the elaboration of tests specifically devised for 
different occupations. In this reference he stated that 
some time ago he had made an investigation into the 
after-employment of children in the London district. 
He described the state of affairs that he found as 
tragic. In their first appointments an enormous pro¬ 
portion of the children gained unsuitable jobs; when 
they found themselves unsuitable they threw them up 
and drifted from one position to another. In many 
cases he found that boys of the greatest promise had 
eventually become mere van boys. And, generally, he 
concluded, although we spend an enormous amount of 
money upon education, we fait to give sufficient atten¬ 
tion to the marketing of our products. He, therefore, 
advocated the* adoption of a system by which the 
Tail'd, upon leaving school, would receive a carefullv 
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drawn up statement, based upon psychological tests 
and prolonged observation, showing the line of employ¬ 
ment for which he or she was best fitted. If this were 
done, he argued, the number of misfits would be 
much fewer than that observable to-day. 

Mr. D. Kennedy Fraser (lecturer in education at 
the University of Edinburgh) spoke upon similar lines. 
He described from personal experience the use of in¬ 
telligence tests in America. The result of these had 
been to show that an appreciable proportion of the 
population, something like one in forty, did not even 
during adult life attain a mental level beyond that 
of the average ten-year-old child. He strongly urged 
the execution of similar researches in this country. He 
concluded that, as a result of the newer discoveries 
made by the application of psychological methods to 
school children, the use of intelligence tests would 
eliminate—and was, indeed, the only possible way to 
eliminate—an enormous waste of time and effort 
on the part of teachers. Thus vocational testing and 
vocational training were now needed as an essential 
part of a system of general education. 

Mr. Frank Watts, formerly lecturer on psychology 
in the University of Manchester, agreed with the fore¬ 
going speakers upon the importance of vocational 
testing, but he emphasised the fact that the tests were 
as yet still somewhat imperfect. The problem was 
usually stated too simply. It was depicted purely as 
a question of fitting pegs, round or square, into holes 
of an appropriate shape. He pointed out that the 
pegs were plastic and malleable, and the holes were 
constantly changing their shape; and both, as a rule, 
were neither absolutely square nor absolutely round. 
Further psychological investigation was, therefore, 
needed not only into the capabilities of the applicant, 
but also upon the requirements of the different; kinds 
of job for which he might apply. Just as Sir William 
Beveridge had urged that firms should take a more 
intelligent interest in testing and training, so Mr. 
Watts urged that educationists must bring the schools 
into more vital contact with the industrial firms. One 
of the chief difficulties was that not only did the 
employer know nothing about the applicant, but the 
applicant when he left school knew nothing about 
industry. 

This latter point was also emphasised in the speech 
of Dr. Myers, who made the very valuable suggestion 
that the kinematograph should be used to show the 
responsibilities, the prospects, the advantages, and the 
dangers of various occupations. Dr. Myers insisted 
that the choice of the occupation must be made by 
the individual himself; but the boy needed advice; 
and, helpful as they might be, neither teachers nor 
parents were entirely adequate to supply that advice 
because they themselves were without detailed know¬ 
ledge of industrial requirements. Expert advice, 
therefore, was essential. Here once more was evident- 
the need for a national institute of vocational 
psychologv, though, even in the work of such an in¬ 
stitute, the co-operation of the teacher and of the 
education authority still remained indispensable. 

Miss L. Grier (principal-elect of Lady Margaret;, 
Hall, Oxford) was one of the few speakers who 
explicitly urged the importance of direct vocational; 
training in addition to general vocational testing. It 
was apparently her view that, after we had dis¬ 
covered what the boy was suitable for, we should’ 
attempt to teach him and train him somewhat more 
specifically upon those lines. In giving this training, 1 
the question as between the factory and the school, 
she believed, was no longer contused by *the old dis¬ 
tinction between useful and useless knowledge. The; 
idea that knowledge that was useful ceased to be 
educational was now exploded. The special institu- 
.. * A"! 
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tlons that existed for giving training in particular sub- 
jects should now be able to supply excellent apparatus 
and specialised teachers for the purpose. Unfortu¬ 
nately, however, too often these institutions were 
crippled in their finances. 

Prof. Reid, of Aberdeen, urged that the respon¬ 
sibility of training was at present thrown too exclu¬ 
sively upon the schools. Speakers had argued for 
industrialising education. He wished to argue for 
educationalising industry. And he thought that a 
hopeful change in this direction might be anticipated 
if the spirit of the older and smaller industries could 
be got into the big industrial concerns to-day. Other 
speeches, following somewhat upon these lines, 
seemed to indicate that the general opinion of the 
three united sections had reached this interesting, 
and, on the surface, somewhat paradoxical, conclusion : 
at present the industries left training to the school, 
and kept vocational selection to themselves; it was 
urged the industries should take upon themselves more 
and more of the responsibilities of training, and the 
schools should take on more and more of the work of 
the testing and selecting with a view to ultimate voca¬ 
tional guidance. But it seemed universally agreed 
that, whether in the matter of training or in that 
of selection, neither school nor industry could shift 
the responsibilities entirely on to the shoulders of 
the other. 


Mechanical Engineering Education in 
Bengal. 

OME months ago a committee was appointed by 
the Government of Bengal to investigate the 
training of mechanical engineers in the Province, 
with special reference to the improvement of the 
education of apprentices in the State railway work¬ 
shops at Kancharapara. The committee consists of 
Sir Rajendra Nath Mookerjee, Mr. A. T. Weston 
(Director of Industries), Mr. B. Heaton (principal, 
Bengal Engineering College), Prof. R. Wolfende'n 
(professor of mechanical engineering, Bengal Engi¬ 
neering College), Mr. W. H. Everett (Director of 
Technical Education, Bengal), Mr. A. Cochran, Mr. 
H. Spalding, Mr. S, A. Skinner, Mr, Miller King, 
Mr. H. S. Strachey (representing the railway work¬ 
shops and various’ well-known engineering firms in 
Calcutta), and Dutt Subrawardy, of the Bengal 
Legislative Council. 

This committee is to be known as the “ Board of 
Control for Apprenticeship Training in Bengal.” It 
has had several meetings and has drawn up a scheme 
of apprenticeship training which, it is hoped, will 
greatly improve mechanical engineering education in 
Bengal. The scheme, which will be put into opera¬ 
tion at Kancharapara immediately, consists of an ad¬ 
mission examination (similar to the graduate ex¬ 
amination of the Institution of Mechanical Engi¬ 
neers), followed by four years’ training in workshops 
with compulsory attendance at a technical school to 
be built at Kancharapara. All the apprentices will 
live in barracks to be provided by the railway. It is 
hoped that by the end of the four years of training 
the brighter students will have reached such a stan¬ 
dard of proficiency in mechanical engineering sub¬ 
jects as will enable them to proceed to a two years’ 
course in the mechanical engineering department of 
the Bengal Engineering College. Those who are not 
sufficiently well qualified to be admitted to the 
college will remain at the works for a further two 
years of training. The course will, therefore, in all 
cases be a six years’ course. The scheme, at present, 
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will be compulsory only in the workshops of the 
East Bengal Railway at Kancharapara, but it is hoped 
that other State workshops—such as the ordnance 
factories and the large engineering firms in Calcutta 
—will join in the scheme. 

The new Board of Control is also supervising the 
courses and examinations in mechanical engineering 
at the Bengal Engineering College. These courses 
have to provide, at present, for students admitted 
directly to the college after having passed the matricu¬ 
lation, or the intermediate science examinations of 
Calcutta University. They comprise (a) a three years’ 
course at the college, together with three years' 
practical training in approved workshops, leading to a 
college diploma; and ( b) a four years’ course at the 
college followed by two years’ practical training in 
workshops leading to the associateship of the college. 
Course ( b ) is for the exceptionally good men who, in 
the opinion of the examiners and of the professor of 
mechanical engineering, would profit by a year of 
more advanced training. 

The courses are arranged to suit the conditions 
prevailing in India, and will include training in modern 
workshop methods and measurements, and in work¬ 
shop management and accounts. It is hoped that 
these courses will succeed in producing a regular 
supply of thoroughly trained mechanical engineers 
for service in the Province. 


University and Educational Intelligence. 

Edinburgh.— There conies into operation this year 
the new Science Ordinance, under which a student 
may study either for a pass or for an honours B.Sc. 
degree. Four years is the minimum time in which 
either degree may be completed. The main difference 
between the two classes of degree is that a student 
aiming at the honours degree in any science devotes 
in general the third and fourth years to a specialised 
study of the subject he is professing, cognate 
sciences being studied up to a somewhat lower 
standard. In the pass degree several branches of 
science are carried forward simultaneously to an inter¬ 
mediate standard. With the exception of the first 
year chemistry the lectures and laboratory work are 
now being conducted in the new King’s Buildings on 
the southern margin of greater Edinburgh. Next 
year all the work will be transferred there. 

The University Court has approved generally of a 
draft Ordinance founding an independent professor¬ 
ship in the department of natural philosophy, to be 
called the Tait chair of natural philosophy. 

The following new courses have been instituted :— 
(1) A course in Indian geology for forestry students 
who have been selected as probationers for the Indian 
Forest Service, and (2) two half courses in economic 
geology, the first to deal with ore deposits. 

In terms of an Act of Parliament recently passed 
the income of the John Newland Endowment (capital 
22,500!.) will in future be applied in bursaries, the 
award to be determined on the results of the Univer¬ 
sity examination for entrance bursaries. 

Negotiations have been completed for the purchase 
of about ten acres of ground for the extension of the 
University athletic field. 

Manchester.— Prof. F. E. Weiss has been ap* 
pointed Pro-Vice-Chancellor. 

The resignation of Mr/ P. A. Cooper, assistant 
lecturer in physics, is announced. 

Mr. C. G." Core and Miss Lucy Higginbotham 
have been re-appointed Schunk research assistants. 
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Prof, W. A. Bone will deliver a lecture on “The 
late W. A. Haward's Experiments upon the Com¬ 
bustion of Hydrogen-Carbon Monoxide at High Pres¬ 
sures ” before the Rural College of Science Chemical 
Society on Friday, November u. The lecture is 
intended as a memorial to Mr. Harvard, who lost 
his life in December last through an accident while 
carrying on research on the subject of the lecture. 

The Marquess of Crewe will preside at the annual 
dinner of the Old Students’ Associations of the Im¬ 
perial College of Science and Technology, London, 
to be held on Thursday, November 24, at the Troca- 
dero Restaurant, London, W. 1. He will be supported 
by distinguished guests, the governors, and by past 
and present professors and staff of the college and 
its constituent colleges. 

The usual winter courses of the Ecole d’Anthropo- 
logie will begin at Paris on November 4* The ten 
professors all continue their teaching on the branches 
of anthropology with which they are concerned, and 
their number has been augmented bv the appointment 
of M. Paul Roncour as professor of criminal anthro¬ 
pology. Conferences will be held by M. G. Courty on 
the petroglyphs of the region round Paris, by M. 
Dubreuil-Chambardel on the geography and anthropo¬ 
logical history of the basin of the Loire, and by M. 
Saintvves on the origin of contes, and the contes of 
Perrault considered in the light of anthropology and 
ethnography. 

That Battersea Polytechnic, like most other institu¬ 
tions for higher education, is hampered by lack of 
accommodation is apparent from a perusal of the 
PrincipaPs report for the session 1920-21. The entries 
for the day courses are shown for a number of past 
sessions, of which it is sufficient for purposes of com¬ 
parison to take the figures for the session 1913-14. 
An increase of, roughly, 30 per cent, is shown by the 
entries for the 1920-21 session, although there are 
now very few in training who may be regarded as 
students whose training was interrupted by war service. 
Unfortunately, a similar comparison of numbers of 
evening students is not possible. The figures for 
19x4-15 are, however, given, and an equally striking 
increase, in this case of nearly 55 per cent., is shown. 
These numbers are an ample confirmation of the 
PrincipaPs plea for increased accommodation. In 
spite of the strain which this increase of numbers 
has placed on the teaching staff, a certain amount of 
research has been undertaken by the Principal and 
his colleagues, and, in addition, a few research 
students have been at work In the chemical and 
engineering departments. 

The Rhodes Trust has issued a statement for the 
academic year 1920-21 dealing with the scholarships 
it administers. From the pamphlet It appears that 
no less than 277 Rhodes scholars were in residence 
during that period, 129 from the United States, and 
148 from the British Empire; 120 took up their 
scholarship for the first time during the year. The 
figures giving the distribution according to subjects 
show that law, with qt scholars, claimed the greatest 
number, while natural science, in which medicine is 
included, came next with 62; mathematics had six 
Rhodes scholars, forestry three, agriculture and geo¬ 
graphy two each, and one took anthropology. The 
value of the scholarship has now been increased by 
50Z. per annum, but the Trust warns prospective 
scholars that even thus the emoluments will not 
ordinarily cover the expenses of a full year. Appoint¬ 
ments will be made to the 1923 scholarships during 
the course of next year, and further information can 
be obtained from the Secretary, Sevmour House, 
Waterloo Place, S.W.i. 
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Calendar of Scientific Pioneers, 

November 3 S 1643 . Habakkuk Guldin died.—A con¬ 
vert to the Roman Catholic faith, Guldin, or Guldinus^ 
held the chairs of mathematics in the Jesuit colleges 
at Rome and Grate. His “ Cenlrobarytica,” 1635-42, 
contained his well-known theorems. 

November 3 , 1832 . Sir John Leslie died.—The 
successor of Playfair in the chairs of mathematics 
and natural philosophy at Edinburgh, Leslie made re¬ 
searches in radiation, photometry and hygroscopy in 
connection with which he devised the differential 
thermometer. He was the. first to freeze water by 
rapid evaporation in a vacuum. 

November 4 3 1698 . Erasme Bartholin died.—Bar-4 
tholin, or Berthelsen, a member of a Danish scientific 
family, was first professor of mathematics, and then 
professor of medicine at Copenhagen. He is remem¬ 
bered for his discovery in 1669 of the double refraction 
in Iceland spar. 

November 5 S 1879 . dames GSerk Maxwell died.— 
Born in Edinburgh in 1831, Maxwell was educated at 
Edinburgh and Cambridge, and in 1854 was Smith’s 
prizeman. He later held the chairs of natural philo¬ 
sophy at Marischal College, Aberdeen, and King’s 
College, London, and in 1871 became the first Caven¬ 
dish professor of experimental physics at Cambridge, 
where he died. His principal investigations referred 
to the kinetic theory of gases, the perception of colour, 
the theory of the electromagnetic field, and the electro¬ 
magnetic theory of light. His great treatise on 
electricity and magnetism, called the Principia of the 
nineteenth century, appeared in 1873, and in 1879 
he published the “Electrical Researches of the Hon. 
Henry Cavendish.” Maxwell was the successor of 
Faraday, from whom he drew much inspiration, and 
his electrical work has revolutionised the whole aspect 
of science. 

November 6, 1777. Bernard de Jussieu died,—The 

brother of Antoine de Jussieu (1686-1758), Bernard 
de Jussieu also was celebrated as a botanist, and for 
many years was connected with the Jardin du RoL 
He was the first to prove that fresh-water polypi are 
animals and not plants. 

November 6, 1822. Claude Louis Berthollet died.— 

The contemporary of Lavoisier, de Morveau, and 
Chaptal, Berthollet contributed greatly to the advance 
of chemistry, and among his discoveries was that of 
the bleaching power of chlorine. His “ Essai de 
Statique Chimique,” the first attempt to deal with 
chemical physics, apeared in 1803. 

November 7, 1817. Jean Andre Deluc died.— A 
native of Geneva, Deluc engaged in business for some 
years, but in 1773 came to England and was made 
reader to Queen Charlotte. He made valuable ob¬ 
servations on meteorology, and to him is due the 
scientific use of the word geology. 

November 7, 1872. Rudolph Friedrich Alfred Clebsoh 
died. —Professor of mathematics at Karlsruhe, 
Giessen, and Gottingen, Glebsch wrote on elasticity* 
Abelian functions, and on binary algebraical forms. 

November 9, 1871. Adolph Strecker died. —Trained 
under Liebig at Giessen, Strecker was afterwards pro¬ 
fessor at Christiania, Tubingen, and Wurzburg, and 
was known for his researches in organic chemistry. 

November 9, 1896. Johan August Hugo Gyfdeir 
died. —A distinguished Swedish astronomer, Gylderr 
was trained by Hansen, served under Struve at Pul- 
kowa, and in 1S71 became director of the observatory 
at Stockholm. The theory of the motion of the 
planets and comets, stellar parallax, proper motions, 
cosmogony, and photometry are among the subjects 
dealt with in his, numerous memoirs. • E. C. S. ; 
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Societies and Academies. 

London. 

Association of Economic Biologists, October 14.—Sir 
David . Prain, president, in the chair.—Dr. W. 
Brown: The physiology of the infection process. 
The lecturer gave an account of recent work carried 
out in the Imperial College of Science on the physio¬ 
logy of, parasitism, dealing chiefly with the fungus 
Botrytis cinerea . Evidence was brought forward 
showing that the actual penetration of the host- 
tissue took place by mechanical means. The most 
careful examination, both by chemical and cyto- 
logical methods, failed to show evidence of a cutin¬ 
dissolving enzyme. The mechanical theory of penetra¬ 
tion was further supported by the fact that fungi 
could penetrate membranes, such as gold-leaf, 
paraffin-wax, etc., on which they could not possibly 
exert any chemical action whatsoever. The well-known 
“action in advance” subsequent to penetration was 
shown to be due to a toxic enzyme, the properties of 
which had been studied in detail. Previous to pene¬ 
tration the fungus exerted no action on the host. 
On the other hand, a passive exosmosis of substances 
took place from the host into the infection drop, 
this leading in some cases to stimulation, in others 
to inhibition, of fungal germination. The question of 
the existence of tropic stimuli as a factor in infection 
was discussed, and attention was directed to the 
necessity of investigating the nutritional requirements 
of particular fungi, in connection with which 
numerous problems had arisen in recent work. 

Zoological Society, October iS.—Sir S. F. Harmer, 
vice-president, in the chair.—Prof. G. Elliot Smith : 
The habits of Tarsius.— S. Hirst : Some new para¬ 
sitic mites.—Prof. J. P. McMurrich : Note on the 
systematic position and distribution of the Actinian, 
Sagartia luciae . 

Manchester. 

Literary and Philosophical Society, October 14.—Mr. 
T. A. Coward, president, in the chair.—Dr. I. 
Langmuir: Molecular structure. The modern con¬ 
ception of the atom is that of a nucleus surrounded 
by electrons, and all the chemical and physical pro¬ 
perties of the atom are due, in a large measure, to 
the number of these electrons and their arrangement 
around the nucleus. The author indicated three 
postulates, and explained in certain cases how these 
postulates accorded with the simple and well-known 
properties of the atoms considered. He was able to 
show wherein lay the fundamental difference between 
organic chemical compounds and inorganic com¬ 
pounds ; and he explained how the electrical con¬ 
ductivity of certain substances in the molten state 
or in solution could be accounted for and why some 
elements are gaseous and others solid under ordinary 
conditions. 

October 18.—Mr. T. A. Coward, president, in the 
chair.—Prof. T. H. Pear: The visualisation of 
numbers in space:, some comments upon Galton’s 
theory of number-forms. The ability to picture 
numbers mentally during calculation is not in¬ 
frequently combined with a tendency to see them 
arranged in a definite pattern, each number occupying 
a fixed position relative to the subject’s line of sight. 
Such number-forms are by no means rare; 7 per cent, 
of a large number of university students were found 
to possess them. The spatial relations of the numbers 
are so definite and fixed that tri-dimensional ware 
models representing them exactly can be made. Two 
such models, made by members of the society, w*ere 
exhibited. Most possessors of number-forms do not 
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regard their gift as unusual, and are sometimes sur¬ 
prised to discover that calculation is possible without 
them. The lecturer discussed a number of aspects 
of the subject, of which Sir Francis Galton’s original 
description in the ** Inquiries into Human Faculty’ ” 
can now be supplemented or corrected. While 
Galton believed that number-forms were hereditary, 
the lecturer held that Galton’s evidence was inadequate, 
and he produced evidence to show that environmental 
factors could produce resemblances between number- 
forms amongst unrelated persons as great as, or 
greater than, those found by Galton to occur in the 
same family. Moreover, the common appearance in 
number-forms of the clock-face, the statistical fre¬ 
quency with which the turns occur at 10 and 12, and 
the occasional representation of the negative values 
support the view that they are acquired. 

Paris. 

Academy of Sciences, October 17.—M. Georges 
Lemoine in the chair.—A. Blondel: A vectorial equa¬ 
tion, in complex notation, of the alternator with two 
reactions. Its applications.—C. Camicliei ; Hydraulic 
states of flow. An experimental study of the con¬ 
ditions of steady and turbulent flow of water in tubes. 
— C. Le Morvan : Photographic and systematic map 
of the moon. Remarks on the second part of the map 
of the moon, comprising the surface visible at the 
phases between opposition and new moon.—M. 
Baudouin : The material representation on stone of the 
constellation of the Great Bear, belonging to the 
polished stone period. A detailed account of five un¬ 
doubted cases representative of the constellation 
Ursa Major on bones of the neolithic period.—J. 
Guillaume : Observations of the sun made at the 
Observatory of Lyons during the second quarter^ of 
1921. Observations were possible on 88 days during 
the quarter : the results are given in tables showing 
the number of sunspots, their distribution in latitude, 
and the distribution of the faculse in latitude.—M. 
Brillouin : Bohr’s atom. The Lagrange circum-nuclear 
function.—K. Ogura : The curvature of light rays in 
the field of gravitation.—C. E. Brazier : The resistance 
of the air to the movement of spheres, and the rate of 
ascent of pilot balloons. From the experimental data 
of Cave and Dines, Rouch, and La Porte, the values 
of K, the coefficient of resistance, are calculated corre¬ 
sponding to increasing values of N (Reynolds’s num¬ 
ber).—A. Dauvillier : Contribution to the study of the 
electronic structure of the heavy atoms and their 
spectral lines.—M. Dejean : The demagnetising field 
of cylindrical bars of mild steel. Curves are given 
showing the relations between the intensity of mag¬ 
netisation and strength of field for a series of bars of 
the same steel, varying in length from 5 mm. to 
1200 mm. The demagnetising influence of the poles 
is illustrated by a second series of curves derived from 
the first set'—G. Claude: The manufacture of 
hydrogen bv the partial liquefaction of water gas. 
Experiments in the preparation of hydrogen- suitable 
for ammonia synthesis from water gas, commenced in 
1908, were abandoned on account of the difficulties 
encountered. The work has been taken up again and 
the difficulties surmounted. The gas is allowed to do 
external work on expansion, and the lubrication 
troubles caused by the low temperatures were pre¬ 
vented bv the addition of 5 per cent, of nitrogen to 
the hydrogen. A diagram of the apparatus is given. 
A plant is now wording at Montereau treating 500 
cb.m, of water gas per hour, and giving 230 cb.m, 
of hydrogen containing i*j> per cent, of carbon 
monoxide. The energy required can be cheaply fur¬ 
nished bv the utilisation of one quarter of the liquefied 
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carbon monoxide in a gas engine.— H. Copaux : 
A rapid method for the estimation of phosphoric acid. 
—A. Mailhe: Petrol prepared from rape oil. Rape 
oil was treated at 550-650° C. with a copper-aluminium 
catalyst, and the lighter liquid fractions hydrogenated 
over nickel. The petrol contained large proportions 
of aromatic and naphthenic hydrocarbons.—P. 
Bugnon; The theory of svncotylia and the case of 
Streptopiis amplexifolins. The notion of the phyl- 
lode applied to the interpretation of the cotyledon of 
the Monocotyledons.—L. Leger and S. Stankovitch ; 
Artificial impregnation and development of Aspro 
asper .—L. Blaringhem: The production of the 
“marbled varieties ” of the bean, Vicia Faba. An 
account of the results of experiments in crossing Vicia 
Faba, variety pliniana, with the variety equina. —R. 
Courrier; The determinism of the secondary sexual 
characters in the Arthropods. In agreement with pre¬ 
vious observations on vertebrates, the seminal ele¬ 
ments do not determine the secondary sexual char¬ 
acters in Arthropods. These are probably determined 
by a hormone produced by an organ physiologically 
independent of the seminal gland.—Mile. M. Gauthier : 
Coccidia of Cottus gobio. —L. Fournier and L. Guenot : 
The treatment of syphilis by bismuth. An account of 
the treatment of no cases of syphilis by tartro-bis- 
muthate of potassium and sodium : the favourable 
results fully confirm those of R. Sazerac and Leva- 
diti, and prove the powerful therapeutic effects of 
bismuth against syphilis in various forms. 

Brussels. 

Royal Academy of Belgium, July 2,—M. Cesaro in 
the chair.—G. Cesaro ; An elementary demonstration 
of the form of the caustic by reflection, and of the 
formula giving the refractive index of a prism as a 
function of the minimum angle of deviation.—G. 
Cesaro ; The form of the crystals deposited by a thin 
layer of crystal-forming liquid on a plain sheet of 
glass.—C, Servais : Orthological reciprocal tetrahedra. 
—J. Neuberg : The orthogonal, projection of a tetra¬ 
hedron on a plane and on a surface of the fourth order. 
—F. Swarts : Some fatty fluorides.—A. de Hemptinne : 
Reduction of metallic oxides by the silent electric dis¬ 
charge (fourth communication). —E. van Aubel ; A 
relation between the absolute melting points, boiling 
points, and critical temperatures of bodies.— E. 
Uenriot and R. Crombes ; Variation of the refractive 
index with temperature. Numerical comparison of 
the different formulae proposed. 

August 6.—G. Ces&ro in the chair.—C. Servais : 
The quadrics of revolution.—A. Demoulin ; Encircled 
surfaces.—V. Willem : Synchronism of the respiratory 
movements and the cardiac pulsations of fishes.—H. 
Rouche : Parafluorometanitrobenzoic acid. 

October 8.—G. Ces&ro in the chair.—P. Stroobant : 
Observations of Saturn made in 1921 at the time of 
disappearance of the ring.—J. Verschaffelt ; The 
graphical construction of capillary menisci. — J. Ver- 
schaffelt ; The determination, by graphical construc¬ 
tion, of the capillary rise of a liquid between two co¬ 
axial cylinders.— -J. Neuberg ; A problem on articulated 
quadrilaterals.—A. de Hemptinne : The reduction of 
metallic oxides by the silent electric discharge.—L. 
Godeaux; A linear congruence of skew cubics. —M. 
Seelhoff : Airy’s formula; 

Washington, D.C, 

National Academy of Sciences, Proceedings, vol. 0, 
No. 10. October, 1920.—A survey of research 
problems in geophysics prepared by chairmen of sec¬ 
tions of the American Geophysical Union* This de¬ 
tailed research survey has the following major sub- 
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divisions : W. Bowie ; Present status of geodesy and 
some of the problems of this branch of geophysics; 
H. F. Reid ; The problems of seismology ; C. F* 
Marvin : The status and problems of meteorology; L. A, 
Bauer; Some of the chief problems in terrestrial 
magnetism and electricity; G. W. Liitlehales; The 
problems and functions of the Section of Physical 
Oceanography of the American Geophysical Union; 
H. S. Washington; The problems of volcanology; 
R. B. Sosman; An outline of geophysical-chemical 
problems,—W. D. Harkins: The ionisation of strong 
electrolytes. Discussion of the various meanings at¬ 
tached to the word “ionise.”—A, G. ' Webster ; A 
condition for Helmholtz’s equation similar to Lame’s. 
—W. Duane, H. Fricke, and W. Stenstrdm ; The ab¬ 
sorption of X-rays by chemical elements of high atomic 
numbers. The critical absorption wave-lengths of the 
K series of most of the available chemical elements 
from tungsten to uranium were measured. The values 
of the wave-lengths are uniformly larger than those 
obtained by photographic methods, by an amount be¬ 
tween 1 and 2 per cent.—E. H. Hall; The Thomson 
effect and thermal conduction in metals. A continua¬ 
tion of previous papers on thermal conduction. Data 
are given for eighteen metals, and compared with 
the theory.—J. Lipka; Motion on a surface for any 
positional field of force. The complete geometric char¬ 
acteristic properties of the system of trajectories are 
determined. 


Books Received. 

Geography for Senior Classes. By E. Marsden 
and T. Alford Smith. Pp. x + 521 + 14 coloured maps. 
(London : Macmillan and Co., Ltd.) js. 6d. 

Islands Far Away: Fijian Pictures with Pen and 
Brush. By Agnes G. King. Second edition. 
Pp. xxxii + 256. (London: Sifton, Praed and Co., 
Ltd.) 18s. net. 

Catalogue of Scientific Papers, Compiled by the* 
Royal Society of London. Fourth series (1884-1900). 
Vol. 17, Marc-P. Pp. v+1053. (Cambridge: At the 
University Press.) 9 1 . net. 

Relativity and Gravitation. Edited by J. Malcolm 
Bird. Pp. xiv + 345. (London: Methuen and Co., 
Ltd.) 8^. 6 d. net. 

Atomic Theories. By F, H. Loring. Pp. ix + 218. 
(London : Methuen and Co., Ltd.) 12s. 6 d. net. 

Guide Pratique de Sylviculture. By Dr. F. Fank- 
hauser. Troisi6me Edition frangaise, by M. Petit- 
mermet. Pp. 348. (Lausanne, Gen&ve, and Paris: 
Payot et Cie.) 

Bartholomew’s General Map of Europe, showing 
Boundaries of States according to Treaties. 35 iiu 
by 23 in. (Edinburgh: J, Bartholomew and Son, 
Ltd.) is. net. 

Le Parasitisme et la Symbiose. By Prof. M. Caul- 
lery. (Encyclop&lie scientifique: Bibliotheque de 
Biologie g£n£rale.) Pp. xiii + 400 + xii. (Paris: G. 
Doin.) 14 francs net 

Plane Geometry for Schools. By T. A. Beckett and 
F. E. Robinson. Part 1. Pp. viii + 239 + v. (London: 
Rivingtons.) gs. 

Hellenism and Christianity., By E. Bevan- 
Pp. 275. (London: G. Allen and Unwin, Ltd.) 
125. 6 d. net. 

Department of Scientific and Industrial Research. 
The Geological Survey of Great Britain and the 
Museum of Practical Geology: Report of the Geo¬ 
logical Survey Board with the Report of the Director 
for the Year, 1920. Pp. 25. (London: H.M. 
Stationery Office.) is, net. 
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The Psychology of Society. By Morris Ginsberg. 
Pp. xvi+174. (London: Methuen and Co., Ltd.) 5$. 
net. 

Ministere de PAgriculture. Direction Gen^rale des 
Eaux et Forets. (2® Partie): Service des Grandes 
Forces Hydrauliques (Region du S : ud-Ouest). Re- 
sultats Obtenus pour le Bassin de PAdour pendant 
les Annees 1917 et 1918: Tome 7, Fascicule A. 
Pp. 39 +Charts 2-51. 2® Partie: Eaux et Genie 

Rural. Service des Grandes Forces Hydrauliques 
(Region du Sud-Est). Annexe 1 du Tome 9 : Nivelle- 
ments. Planches 162-191. Annexe 2 du Tome 9: 
Cartes. Charts 21-28. 2 e Partie: Eaux et Ameliora¬ 
tions Agricoles. Service des Grandes Forces Hydrau¬ 
liques (Region du Sud-Est) : Compte rendu et Resul- 
tats des Etudes et Travaux au 31 Decembre, 1917. 
Tome 9. Pp. 491. (Paris : Ministere de PAgricul¬ 
ture.) 

Exceptional Children and Public School Policy: 
Including a Mental Survey of the New Haven Ele¬ 
mentary Schools. By Prof. A. Gesell. Pp. 66. 
(New Haven: Yale University Press; London: 
Oxford University Press.) 4s. 6d. net. 

Laboratory Manual in General Microbiology. Pre¬ 
pared by the Laboratory of Bacteriology and Hygiene, 
Michigan Agricultural College. Second edition. Pp. 
xxii+472. (New York: J. Wiley and Sons, Inc.; 
London : Chapman and Hall, Ltd.) 215. net. 

General Physics and its Application to Industry 
and Everyday Life. By Prof. E. S. Ferry. Pp. xvi+ 
732. (New York: J. Wiley and Sons, Inc.; London : 
Chapman and Hall, Ltd.) 245. net. 

Handbook of Meteorology: A Manual for Co¬ 
operative Observers and Students. By J. W. Redway. 
Pp. v+294. (New York : J. Wiley and Sons, Iric.; 
London : Chapman and Hall, Ltd.) 24 s. net. 

Organic Dependence and Disease: Their Origin 
and Significance. By Dr. J. M. Clarke. Pp. 1x3. 
(New Haven: Yale LTniversity Press; London: 
Oxford University Press.) 125. 6 d. net. 

A Treatise on the Transformation of the Intestinal 
Flora, with special reference to th° Implantation of 
Bacillus Acidophilus. From the Sheffield Laboratory 
of Bacteriology, Yale University. By Prof. L. F. 
Rettger and H. A. Cheplin. Pp. vii+1354-8 plates. 
(New Haven : Yale University Press; London : 
Oxford University Press.) 125. 6 d. net. 

Les Combustibles liquides et leurs Applications. 
Par le Syndicat d’Applications Industrielles des Com¬ 
bustibles liquides. Pp. iii-f 621. (Paris: Gauthier- 
Villars et Cie.) 

Examples in Optics. Compiled by Dr. T. J. I’a 
Bromwich. Pp. 16. (Cambridge: Bowes and 
Bowes.) 2s. net. 

University of Calcutta: Anthropological Papers, 
No. 6. The First Outlines of a Systematic Anthropo¬ 
logy of Asia, with Tables of Stature, Cephalic Index, 
and Nasal Index of Living Subjects. By Prof. V. 
Giuffrida-Ruggeri. Translated from the Italian by 
Haranchandra Chakladar. Revised by the author 
with additions. (Reprinted from the Journal of the 
Department of Letters, vol. 5). Pp. no. (Calcutta: 
University Press.) 

Sir Tagadish Chander Bose: His Life, Discoveries, 
and Writings. Pp. vii-f 40+248. (Madras: G. A. 
Natesan and Co.) 3 rupees. 

The Induction Motor and other Alternating Current 
Motors : Their Theory and Principles of Design. By 
P. A. Bebrend. Second edition, revised and en¬ 
larged. Pp. xxiii-f 272. (New York and London : 
McGraw-Hill Book Co., Inc.) 24s. net. 

Alchemy : Its Science and Romance. Bv the Rt. 
Rev. J. E. Mercer. Pp. x+245. (London : S.P.C.K.) 
gs . net. 
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_ Handbuch der Holzkonservierung. Edited by Ernst 
Troschel. Pp. xi-f 540. (Berlin : J. Springer.) In 
Germany, 18 marks; in England, 54 marks. 

The Physical Society of London and the Optical 
Society. A Discussion on “The Making of Reflecting 
Surfaces,” held on November 26, 1920, at the Im¬ 
perial College of Science and Technology, South 
Kensington, S.W.7. Pp. iii-f-44. (London : The 
Optical Society.) 55. 

Found Wanting : A Labour Verdict on Prohibition. 
By C. H. Sitch and J. E. Davison. Pp. 15. (London : 
Harrison, Jehring and Co., Ltd.) 6 d. 

Botanical Memoirs, No. xo : The Somatic Organiza¬ 
tion of the Phseophycese. By A. H. Church. Pp. no. 
(New’ Yorl^ and London : Oxford University Press.) 
55. net. 

Absolute Measurements in Electricity and Mag¬ 
netism. By Prof. A. Gray. Second edition, rewritten 
and extended. Pp. xix+837. (London : Macmillan 
and Co., Ltd.) 425. net. 

Radioactivity and Radioactive Substances. By Dr. 
J. Chadwick. (Pitman’s Technical Primer Series.) 
Pp. xii+111. (London: Sir Isaac Pitman and Sons, 
Ltd.) 2 s. 6 d. net. 

Illustrations of the Flowering Plants and Ferns of 
the Falkland Islands. By Mrs. E. F. Vallentin. 
With Descriptions by Mrs. E. M. Cotton. Pp. xii-f- 
64 plates and text-f 2. (London : Lovell Reeve and 
Co., Ltd.) 84s. net. 

Technique of the Teat and Capillary Glass Tube : 
Being a Handbook for the Medical Research Labora¬ 
tory and the Research Ward. By Sir Almroth B, 
Wright, with the collaboration of L. Colebrook. 
Second edition. Pp. xxvi+384+3 plates. (London : 
Constable and Co., Ltd.) 425. net. 


Diary of Societies. 

THURSDAY, November 3. 

Royal Society, at 4.30.—Prof. T. R. Merton: The Spectra of 
Lead Isotopes.—G. I. Taylor: Experiments with Rotating Fluids. 
—Prof. L. Bairstow, Miss B. M. Care, and Miss E. D. Lang: 
The Two-dimensional Slow Motion of Tiscous Fluids.—Prof. 
H. 0. H. Carpenter and Constance Elam : The Production of Single 
Crystals of Aluminium and their Tensile Properties.—Prof. 
C. T. Raman and B. Ray: The Transmission Colours of 
Sulphur Suspensions.—Prof. E. F. Burton and Miss E. Bishop: 
The Law of Distribution of Particles in Colloidal Solution. 
Linnean Society, at 5. 

Royal Aeronautical Society (at Royal Society of Arts), at 5.30.— 
Sqdn.-Ldr. R. M. Hill: Manoeuvres of Getting Off and Landing. 
Royal Society op Medicine (Balneology and Climatology Section), 
at 5.30.—Dr. H. Joseph: A Retrospect of a Quarter of a Century 
of Seaside Practice. 

Institution of Electrical Engineers, at 6.—J. S. Highfield: In¬ 
augural Address. 

Chemical Society, at 8.—Informal Meeting. 

Royal Society of Medicine (Obstetrics and Gynaecology Section), 
at 8.—Dr. G. Oranstoun: Cystic Adenoma of the Uterus.—Dr. 
R. L. Mackenzie Wallis: Glycosuria in Pregnancy. 

FRIDAY, November 4. 

Royal Society of Medicine (Laryngology Section), at 4,45. 

Royal Astronomical Society (Geophysical Discussion), at 5.—Col. 
H. G. Lyons, Prof. C. Y. Boys, Col. E. H. Grove-Hills, and Col. 
Sir G. P. Lenox-Conyngham: The Eotvds Gravity Balance. 
Institution of Mechanical Engineers, at 6.—Dr. H. S. Hele-Shaw: 

Power Transmission by Oil (Thomas Hawksley Lecture). 

Royal Society of Medicine (Anaesthetics Section), at 8.30.— 
H. E. G. Boyle: Report on his visit as Official Representative 
of the Section to the first meeting of the Canadian Society of 
Anaesthetists at Niagara, and to the meeting of the American 
Society of Anaesthetists at Boston in June last. 

MONDAY , November 7. 

Royal Institution of Great Britain, at 5.—General Meeting. 
Society op Engineers, Inc. (at Geological Society), at 5.30.— 
C. H. Naylor; Extraction Turbines. 

Institution of Electrical Engineers (Informal Meeting), at 7.— 
J. S. Highfield and others: Discussion: How Best to Speed Up 
Electrical Progress. 

Aristotelian Society (at 21 Gower Street), at 8.—Prof. J. H. 

Leuba: Intuition In Experience and in Philosophy. 

Society of Chemical Industry (at Chemical Society), at 8.—N. E. 
R ambush: Comparison between Laboratory Fuel Tests and 
Practical Working Results of the Producer Gas Process. 
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Royal Geographical Society (at JEolian Hall), at 8.30.—M. W. 
Hilton-Simpson: The Aureo Massif, Algeria. 

Royal Institute op' British Architects, at 8.30.—P. Waterhouse : 
Inaugural Address. 

TUESDAY , November 8. 

Royal College or Physicians of London, at 5.—Dr. Moon: First 
FitzPatrick Lecture. 

Zoological Society of London, at S.30.—E. P. Chance: The 
Laying-habits of the Cuckoo (Cuculus canorus ) and the Life of 
the Young Cuckoo.—Dr. W. Rae Sherriffs: Evolution within the 
Genus. Part I., Dendronephthya (S pong odes ), with Descriptions 
of a Number of Species. Part II., Description of Species 
(Alcyonaria) taken by the <c Siboga ” Expedition.—Dr. 0. F. 
Sonntag: The Comparative Anatomy of the Tongues of the Mam¬ 
malia. V., Lemuroidea and Tarsioidea. VI., Summary and 
Classification of the Tongues of the Primates.—R. I. Pocock: 
The External Characters and Classification of the Mustelidm. 

Royal Photographic Society, at 7. —S. 0. Rawling: Sepia Toning 
with Colloidal Sulphur.—W. L. Wilkinson: Scott Archer’s and 
Hardwick’s Wet Collodion Formula Revised.—Miss *F. M. Hamer : 
The Optical and Photographic Properties of Some Isomeric 
Isocyanines. 

Quekett Microscopical Club, at 7.30.—F. Addev: Pinus sylvestris. 

Royal Anthropological Institute, at 8.15.—Capt. G. Crowden 
and Prof. G. Elliot Smith: The Mound Builders of Dunstable. 

WEDNESDAY , November 9. 

Geological Society of London, at 5.30.—Dr. L. D. Stamp and 
S. W. Wooldridge: The Igneous and Associated Rocks of Llan- 
wrtyd (Brecon).—Dr. L. D. Stamp: The Base of the Devonian, 
with Special Reference to the Welsh Borderland. 

Royal Society of Medicine (Surgery : Subsection of Proctology), 
at 5.30. 

Institution of Electrical Engineers (Wireless Sectional Meet¬ 
ing), at 6.—Dr. G. W. O. Howe : Address. 

Institution of Automobile Engineers (at Institution of Mechani¬ 
cal Engineers), at 8.—Dr. L. Aitchison: Chromium Steels and 
Irons. 

Royal Society of Arts, at 8.— D. R. Wilson: The Work of the 
Industrial Fatigue Research Board, and its .applications to In¬ 
dustry. 

THURSDAY , November 10. 

Royal Society, at 4.30.— -Probable Papers . —A. J. Wilmott: Experi¬ 
mental Researches on Vegetable Assimilation and Respiration. 
XIV,, Assimilation by Submerged Water Plants in Dilute Solu¬ 
tions of Bicarbonates and of Acids, and Improved Bubble Counting 
Technique.—E. G. Young : The Coagulation of Protein by Sun¬ 
light.—E. G. Young: The Optical Rotatory Power of Crystalline 
Ovalbumin and Serum Albumin.—A. R. Ling and D. R, Nanji: 
The Longevity of Certain Species of Toast.—F. Kidd, 0. West, 
and G. E. Briggs : A Quantitative Analysis of the Growth of 
Helianthus animus . Part I., The Respiration of the Plant and 
of its Parts throughout the Life Cycle.—G. 8. Currey: The 
Colouring Matter of Red Roses. 

Royal College of Physicians of London, at 5.—Dr. Moon: Second 
FitzPatrick Lecture. 

Child-Study Society (at Royal Sanitary Institute), at 6.—F. S. 
Marvin: The Teaching of History. 

Optical Society (at Imperial College of Science and Technology), 
at 7.30.—Dr. A. Gleichen: The Path of Rays in Perisoopes 
having an Inverting System comprising Two Separated Lenses. 
—Dr. J. W. French: The Interocular Distance.—T. Ohaundy: 
Note on the Thin Astigmatic Lens. 

Institute of Metals (London Section) (at Royal School of Mines), 
at 8.—Prof. O. H. Desch: Plastic Flow in Metals. 

Institution of Automobile Engineers (at Olympia).—T. Thorny- 
croi't; N. Macmillan: Marine Motors, 

Royal Society of Medicine (Neurology Section), at 8.30.—Sir 
William Thorburn and Dr. W. Harris: Disoussion: The Treat¬ 
ment of Persistent Pain due to Lesions of the Central and 
Peripheral Nervous System. 

FRIDAY, November II. 

Oil and Colour Chemists’ Association. 

Physical Society of London (at Imperial College of Science and 
Technology), at 5.—Sir William Bragg: The Structure of Crvstals 
of Organic Substances (Presidential Address). 

Royal Astronomical Society, at 5. 

Royal Society of Medicine (Olinical Section), at 5.30. 

Royal Society of Medicine (Ophthalmology Section), at 8.30.— 
Dr. W. S. Inman : The Relationship of Squint, Left-handedness, 
and Stammering.—Dr. C. F. Harford; The New Psychologv 
and its Relation to Problems of Vision. 

PUBLIC LECTURES. 

(A number in brackets indicates the number of a lecture 
in a series ,) 

THURSDAY , November 3. 

University College, at 5.—Prof. J. E. G. De Montmorency: 
Feudalism: The Background of the European System (1). 

Imperial College of Science and Technology, at 5.30.— W. Bateson: 
Recent Advances in Genetics (1). 

Chadwick Public Lecture (at Royal Institute of British Archi¬ 
tects), at 8.—-Prof. P. Groom: Dry Rot of Wood and Sanitation. 
* FRIDAY , November 4. 

Univershy College, at,4.30.—Dr. J. C. Drummond: Nutrition (4). 

Dawes Hicks: Our Knowledge »of the Reai 

World (I). 

■ 1 ". MONDAY , November 7. 

College, at 5.30,-Dr. W. R. Ormandy: Liquid Fuel 
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Imperial College of Science and Technology, at 5,30.—Dr. J. D. 
Falconer: The Wonders of Geology (Swiney Lectures) (1). 

TUESDAY, November S. 

King’s College, at 5.30. — Prof. H. Wildon Carr: The Modern 
Scientific Revolution and its Meaning for Philosophy (5) ; The 
Principle of Relativity.— Dr. W. Brown : Psychology and Psycho¬ 
therapy (4).—L. J. Hunt: Cascade Synchronous Motors" and 

Generators (4). 

WEDNESDAY, November 9. 

King’s College, at 4,30.—'Dr. 0. Da Fano : Histology of the Nervous 
System ( 5 ). At 5.15.—Prof. R. R. Gates: Flora of the British 
Empire. 

School of Oriental Studies, at 5.—Rev. W. Sutton Page : 

Chaitanya and the Vaishnava Revival in the 16th Century. 
Imperial College of Science and Technology, at 5.30.—Dr. J. D, 
Falconer: The Wonders of Geology (Swiney Lectures) (2). 

THURSDAY , November 10. 

Imperial College of Science and Technology, at 3.—W. Bateson : 
Recent Advances in Genetics (2). 

University College, at 5.—Prof, J. E. G. De Montmoreniy : 

European Feudalism : Tts Variation and Decay (2). 

Birkbeck College, at 5.30.—Prof. F. Soddy : The Bearing of Physi¬ 
cal Science on Economics (1). 

King's College, at 5.30.—H. W. Fitz-Simons : Bridge Con¬ 
struction (3). 

FRIDAY , November 11. 

University College, at 4.30. — Dr. J. 0. Drummond : Nutrition (5). 
At 8.—Prof. G. Dawes Hicks: Our Knowledge of the Real 
World (2). 

Imperial College of Science and Technology, at 5.30, — Dr. J. D. 
Falconer: The Wonders of Geology (Swiney Lectures) (3). 
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Applied Anthropology. 

N the course of the recent meeting of the 
British Association in Edinburgh one of the 
sessions of the Anthropological Section was de¬ 
voted to the discussion of the ways and means by 
which the science of anthropology might be made 
of greater practical utility in the administration of 
the Empire, particularly in relation to the govern¬ 
ment of our subject and backward races. The 
question was raised by a communication from Sir 
Richard Temple, who, unfortunately, was not able 
to be present in person. He recalled the fact that 
in the course of his address as president of the 
section at the Birmingham meeting in 1913, and 
in a discussion which had been held later in the 
same meeting, he had brought this question before 
the xAssociation and recapitulated the steps which 
had been taken afterwards by the Association 
and other bodies to bring this matter to the notice 
of the Government of that time and the public. 
This movement, which gained considerable sup¬ 
port, was brought to an end by the outbreak of 
war. Once more Sir Richard Temple, in the 
present appeal, urged the necessity for the official 
recognition of anthropology as an essential part 
in the training of those members of the public 
services whose duties in remote parts of the 
Empire will bring them into contact with an alien 
NO. 2715, VOL. 108] 


or primitive culture. To this end he advocated the 
institution of an Imperial School of Anthropology 
of which the function should be both the training 
of the official and the collection and classification 
of the data gathered in the field by such trained 
officials and others, to form at once the subject- 
matter of the instruction given by the school and 
the basis of further research. 

It is apparent that this proposal involves two 
ideas which in practice it will probably be found 
expedient to keep quite distinct. The question 
of training should stand apart from that of the 
organisation of anthropological study and re¬ 
search. Sir Richard Temple’s suggestion in its 
original form as put forward at Birmingham was 
that the Imperial School might be constituted in 
connection with one of the universities. Yet 
it would be difficult to decide upon the claims of 
any one university, apart from financial considera¬ 
tions dependent to a large extent upon possible 
benefactions. Several of the universities now have 
facilities for instruction in some, if not all, 
branches of anthropology, and the number is in¬ 
creasing. Further, an officially recognised school 
in receipt of financial support from public sources 
would necessarily be subject in a greater or less 
degree to official control, a prospect which anthro¬ 
pologists cannot regard with equanimity. In the 
present state of the science freedom in method 
and in outlook is essential to the advancement 
of the study. Each centre must be free to work 
out its own salvation. Just as each university has 
its distinguishing characteristics, so each centre 
of anthropological teaching should develop along 
the lines which circumstances such as the char¬ 
acter of the museums available for practical work 
or other local circumstances may dictate. With 
this development a stereotyped curriculum, 
whether in a central school or imposed upon all 
centres of teaching, would be incompatible. Nor 
is it without significance that centres of anthropo¬ 
logical study and research are rapidly increasing 
in numbers outside this country. In India, in 
South Africa, and elsewhere, schools of anthro¬ 
pology are springing up. Sooner or later it may 
be hoped they will be in a position to make good 
their claim to* inclusion in any organised scheme 
of instruction. 

If, however, on these grounds it does not seem 
desirable to urge the institution of a central school, 
which, as Sir Richard Temple himself would 
probably agree, is little more than a matter of 
machinery, the training of the official Is a 
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question of vital importance upon which it seems 
scarcely possible that there could be two opinions. 
It is significant that many of those who have 
insisted upon the importance of such training and 
given the proposal their strongest support have 
themselves been successful administrators. They 
point out that not only are sympathy and under¬ 
standing essential in dealing with a primitive or 
alien population, but also that in acquiring such 
sympathy and knowledge by a long and sometimes 
painful experience an official must be guilty of 
many mistakes which a little training in anthropo¬ 
logical method and outlook might have averted. It 
must be remembered that the training advocated is 
intended, not to turn out specialists in anthropo¬ 
logical research, but to give the future official 
such a knowledge of primitive beliefs, institutions, 
and modes of thought as will enable him to acquire 
in a reasonably short space of time a sympathetic 
knowledge of the people with whom he has to deal, 
as well as make it possible for him to appreciate 
the bearing of the psychological and sociological 
factors which go to make up their culture as a 
whole. 

Dr. Rivers, in the course of the discussion at 
Edinburgh, directed attention to a fact of extreme 
importance which is often overlooked. He pointed 
out that on the introduction of a civilised adminis¬ 
tration certain native customs are bound to be 
eliminated, but that it is necessary that such 
customs should be understood in all their bear¬ 
ings. Otherwise, owing to the interrelation of 
the constituent elements of a culture, the whole 
life of a people may be changed. It was to this 
that he attributed largely the dying out of certain 
backward peoples. The cause was psychological 
rather than material—they lost all interest in life. 
Anthropologists are familiar with more than one 
instance in which an Ill-considered suppression of 
a native custom has had a grave effect on social 
structure, as, for instance, in South Africa, where 
interference with the “ bride-price ” affected the 
legitimacy of all native marriages. On the other 
hand, the attempt which is now being made in that 
Dominion to assist the social development of the 
native Is based entirely upon a gradual and sym¬ 
pathetic adaptation of native institutions to con¬ 
ditions imposed by contact with a civilised com¬ 
munity. 

Happily- the recognition of the bearing of these 
facts, upon the preliminary training of the official 
is increasing. The training for the Sudan service 
instituted at Oxford and Cambridge at the request 
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of Sir Reginald Wingate, when Sirdar, has, un¬ 
fortunately, come to an end, but in other cases 
a short course -of training is required. For in¬ 
stance, officers intended for the West African 
service are now being trained at London Uni¬ 
versity. This requirement should be extended, 
and the institution of additional training centres 
should receive every encouragement. Nor 
should the needs of others than officials be over¬ 
looked. Facilities for anthropological study should 
be available for missionaries and traders in par¬ 
ticular. Many missionaries, it is true, have 
availed themselves of the opportunities offered at 
Cambridge. Such a course of training should be 
regarded as an essential part of the missionary’s 
equipment. 

The value of a knowledge of anthropology 
as a commercial asset has not received adequate 
attention, though it is no less important for 
the trader than for the official. In view 
of the well-known conservative turn of mind 
of a primitive people, as well as the strength of 
their religious beliefs, in affecting their use of any 
given article, it is indeed surprising that so little 
attention is given to a study of cultural conditions 
as an antecedent' to trading enterprise. A case 
often quoted is that of India, where the Germans 
before the war, by supplying canvas hold-alls in 
deference to native religious feeling, drove the 
leather article supplied by our manufacturers out 
of the market. 

While the tendency of the discussion at Edin¬ 
burgh show r ed that there was a general agreement 
as to the necessity for administrative officials to 
be trained in anthropology, it also emphasised 
the need for a central body to deal with the co-ordi¬ 
nation and preparation of the material for such 
studies. The institution of such a central bureau 
is a question which was raised at a British Asso¬ 
ciation meeting so long ago as 1895, and has 
been discussed on several later occasions. In 
1908 the Royal Anthropological Institute, when 
Sir William Ridgeway was president, urged 
upon the Government the necessity for a central 
bureau and asked for a subsidy to enable it to 
carry out the work. Up to the present these 
efforts have not been successful. 

It is scarcely necessary to dwell at length upon 
the functions which such a central bureau for 
anthropology should perform. The various teach¬ 
ing centres being concerned .mainly with instruc¬ 
tion and only incidentally with organisation, the 
| collection and collation of data and their publica- 
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tion would best be undertaken by such a 
central body. The question of publication 
in particular is one which at the moment 
is becoming- acute. Many of the younger 
workers in these days of high printing 
charges find a difficulty in securing facilities for 
publishing their work, and the same applies to 
officials who have made a study of the people 
under their charge. Publishers are unwilling to 
undertake the risk of publishing* this material 
without a substantial subsidy which the authors 
are not, as a rule, able to afford. It is well 
known that at the present moment there is 
material dealing with the native peoples of our 
dependencies waiting* to appear, which would, 
when published, be of the greatest value to ad¬ 
ministrators. Further, in the official publications 
of the various administrations there is much valu¬ 
able material waiting to be made more readily 
accessible to students. The preparation of ab¬ 
stracts or even bibliographies of such material 
would be an essential function of the bureau. 
Owing to- its position as a centre for the collection 
and collation of facts, and owing to the fact that 
it would be in close touch with those who could 
speak with authority on any and every part of 
the Empire, however remote, its value as an intel¬ 
ligence bureau would be incalculable, while 
Government departments, officers in the service 
of the Crown, missionaries, traders, and others, 
would naturally turn to it for information and 
guidance. 

A duty of equal or even greater importance, 
though not so immediately apparent, would fall 
to this body in the diffusion of anthropological 
knowledge and the inculcation of an anthropo¬ 
logical point of view among the general public. 
The need for such knowledge is becoming more 
urgent day by day for the proper understanding 
of imperial problems which we in this country or 
those in the Dominions are called upon to face. 
Further, it is often forgotten that anthropology 
does not deal exclusively with backward races or 
with the physical characters of the civilised. The 
culture and’the underlying psychological basis of 
that culture among civilised races are equally 
within its scope. Even our own population is as 
yet a field which, anthropologically speaking, is 
largely unexplored. As was pointed out by Prof. 
Patrick Geddes and others at Edinburgh, it is 
the lack of the anthropological point of view 
in dealing with our own and other peoples 
which lies at the base of much of our present 
troubles. 
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Chemical Warfare. 

The Riddle of the Rhine: Chemical Strategy in 
Peace and War. By Victor Lefebure. Pp. 279. 
(London: W. Collins, Sons, and Co., Ltd., 
1921.) 105. 6 d. net. 

VERY great war within the last hundred 
years has been characterised by some new 
development in the means of offence, based upon 
the applications of science. Each successive war, 
in fact, is, in greater or less degree, a reflex of 
contemporary scientific knowledge concerning the 
most effective practicable measures by which 
belligerents may destroy human life; but it was 
reserved for the last great war—the greatest of 
all -wars—to witness the introduction of a method 
of warfare which, in its savage ferocity and in its 
callous disregard of human suffering, is unparal¬ 
leled in history. April 22, 1915, when the Germans 
sent great volumes of the deadly chlorine gas 
against the Allied lines, is a black-letter day in 
the annals of warfare. It was thought at first to 
have been a last desperate effort to dislodge the 
French from a position which all recognised' 
methods of fighting had failed to take. The truth, 
however, is now beginning to appear. It was the 
first trial of a new war method, deliberately con¬ 
ceived and worked out by the Germans, even 
before the outbreak of war, and in flagrant dis¬ 
regard of their undertaking at the Hague Con¬ 
vention to abstain from the use of asphyxiating 
or deleterious gases. According to the author of 
the book before us, 

“ there is evidence that the Kaiser Wilhelm In¬ 
stitute, and the Physico-chemical Institute near 
by, were employed for this purpose as early as 
August, 1914. Reliable authority exists for the 
statement that soon after this date they were 
working with cacodyl oxide and phosgene, both 
well known before the war for their very poison¬ 
ous nature, for use, it was believed, in hand 
grenades. Our quotations are from a neutral then 
working at the Institute. ‘ We could hear the 
tests that Professor Haber was-carrying out at 
the back of the Institute, with the military authori¬ 
ties, who in their steel-grey cars came to Haber’s 
Institute every morning.’ 4 The work was pushed 
day and night, and many times I saw activity in 
the building at eleven o’clock in the evening. It 
was common knowledge that Haber was pushing 
these men as hard as he could. ’ Sachur was Pro¬ 
fessor Haber’s assistant. * One morning there was 
a violent explosion in the room in which most 
of this war work was carried out. The room was 
instantly filled with dense clouds of arsenic .oxide.’ 
‘ The janitors began to clean the room by a hose 
and discovered. Professor Sachur.’ He was very 
badly hurt and died soon after. ‘ After that acci¬ 
dent I believe the work on cacodyl oxide and phos¬ 
gene was suspended, and I believe that work was 
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carried out on chlorine or chlorine compounds. 

4 There were seven or eight men working* in the 
Institute on these problems, but we heard nothing 
more until Haber went to the Battle of Ypres. ’ ” 

Ludendorff, in his “War Memories,” refers to 
the valuable services of Geheimrat Haber in 
connection with the use of gas. 

That what has come to be known as “chemical 
warfare ” was intended by the Germans to be the 
novel and distinguishing feature of the war they 
had so sedulously planned was abundantly proved 
by its subsequent course. The liaison between 
the German G.H.O. and the Interessen Gcmein- 
schaft, the organisation which controlled the 
great chemical manufacturing establishments of 
Germany, was complete. It was mainly through 
the agency of the LG. that in the first place 
Geheimrat Haber and his colleagues were fur¬ 
nished with the poisonous products they needed 
for their trials, and it was the I.G. that directed 
the Badische Anilin- und Sodafabrik at Ludwigs- 
hafen, the chemical factory at Berlin, of which 
the late Dr. Martius was the head, Hochst, Lever¬ 
kusen, and the rest of the great Rhine dyestuff- 
producing works, all working in concert, to supply 
the various lethal substances, eighteen at least, 
which it was eventually decided to employ. 
The LG. organisation was comparatively simple. 
It lay ready to hand, and could be promptly set in 
motion with no bureaucratic friction and no 
official delays. Much of the plant needed to pro¬ 
duce synthetic dyes could equally well produce syn¬ 
thetic poisons, and the apparatus was of a type 
that could be rapidly augmented if necessary. 

It was these conditions which, no doubt, in the 
first instance, led the Germans to plan their new 
war method. The unique position of their great 
manufacturing establishments, with their special 
machinery and experience, their perfect organisa¬ 
tion and scientific direction, their intimate co¬ 
operation, their hundreds of trained chemists, and 
their thousands of skilled workmen, gave them an 
overwhelming advantage over their enemies. The 
marvel is that they should have ultimately failed. 
They had the initial advantage of surprise, and 
at one period it is certain that the way to the 
coast, which it was their objective to reach, was 
open to them; but by the mercy of Providence 
they were made blind to their opportunity, and we 
ail know the sequel. It was that the Allies eventu¬ 
ally beat the Germans at their own game. 

What we are now concerned to know is whether 
the game Is to continue. Has chemical warfare 
come to stay? Military experts apparently halt 
between two opinions. The issue would seem to 
rest with Germany. This issue will give her pause 
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to think. Those who seek to guide her policy 
must take stock of her position as the war has left 
it. Is she in the same strong position now in 
regard to her organic chemical industry that she 
occupied prior to 1914? If, with the condition of 
that industry as it was in all the Allied countries at 
that period, she yet failed, what chance would 
she have now? The development of applied 
organic chemistry in this country, in France, or in 
America, is not at present all that we might wish 
to see it, or as assuredly it will be in the not 
remote future, but it is still very considerable. 
Rach country is immeasurably better able to with¬ 
stand the German menace of poison gas, and, if 
necessary, to retaliate with it, than it was half a 
dozen years ago. 

Wc have learned by experience. The initial 
advantage of organisation and surprise in the pro¬ 
duction and military use of poison gas no longer 
rests with Germany—at least, to nothing like their 
former extent. .She has already paid dearly, both 
morally and materially, for her breach of the 
Hague Convention to which she had subscribed, 
and it is not difficult to suggest means whereby 
she can be still further penalised should she fail 
to give adequate assurance, when required, that 
she means to abandon the new war method she 
has initiated. Should she be required to abandon 
it? This is a matter which surely falls within the 
purview of the Washington Conference on dis¬ 
armament. The Covenant of the League of 
Nations has already incidentally dealt with it. 
Article 8, however, requires to be more explicitly 
directed to it. Moreover, the power of the League 
needs to be strengthened to enable it to deal more 
effectively with breaches of its regulations. 

If the German menace were removed there 
would probably be little difficulty in securing inter¬ 
national agreement among members of the League 
to ratify once more the article of the Hague Con¬ 
vention to “abstain from the use of projectiles the 
object of which is the diffusion of asphyxiating 
or deleterious gases.” Germany cannot continue 
to remain outside the League. Sooner or later 
she will put herself in order and apply to come 
in. Her national position and her future as a 
world-Powcr will require it. Once a member she 
must subscribe to, and must obey, its conditions. 
It must rest with the League to enforce, if neces¬ 
sary, Germany’s obligations. The loss of the 
markets of the world for the products the Inter¬ 
essen Gemeinschaft controls might be the least of 
the penalties she might be made to incur for a 
breach of them. 

The whole story of the inception and develop¬ 
ment of gas warfare by Germany has still to be 
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told. Schwartes’s book, “Die Technik im Welt- 
kriege,” throws some light on the subject from 
the German side, and we have references to it 
in such works as Ludendorff’s “War Memories.” 
The report of the Hartley mission to the German 
chemical factories in the occupied zone, and Gen. 
Hartley’s report to the British Association, taught 
us much and revealed the intimate association of 
the all-powerful LG. with the German War De¬ 
partment, Major Lefebure, in the work under 
review, has undoubtedly made the most consider¬ 
able contribution to the history of chemical war¬ 
fare which has yet appeared. He has described 
its rise, the nature of the various lethal substances 
employed, the modes of protection, the efforts of 
the Allies to retaliate, the successive attempts to 
secure the initiative, and chemical warfare organ¬ 
isation in Germany, in this country, and in 
America. He has said comparatively little respect¬ 
ing France, but its storv has been admirably told 
by Prof. Moureu in his “ La Chimie et la Guerre,” * 
already noticed in these columns. 

The weakest point of Major Lefebure’s book is 
its constructive policy. He proposes to counter 
the German menace by breaking down the German 
monopoly in the manufacture of synthetic dye¬ 
stuffs. This, he says, can be done only by what 
he calte “a redistribution of organic chemical 
forces. This, indeed, is the one solid chemical 
disarmament measure which can and must be 
brought about.” But how? By interfering with 
“the play of ordinary economic laws.” Who is 
to interfere? The League of Nations. Surely 
this is not even a counsel of perfection. Nobody, 
however powerful, can long resist the play of 
ordinary economic law T s. As somebody has ob¬ 
served, the result would be that the economic laws 
would come back at you like a punch-ball. 

T. E. Thorpe. 

Alfred Newton, Ornithologist. 

Life of Alfred Newton , Professor of Comparative 
Anatomy, Cambridge University 9 1866-1907. 
By A. F. R. Wollaston. With a preface by 
Sir Archibald Geikie. Pp. xv + 332. (London: 
John Murray, 1921.) 18s. net. 

URING the fourteen years that have elapsed 
since the death of Prof. Newton many of 
the older members of his circle who had eagerly 
anticipated the perusal of this volume have passed 
away, but every British ornithologist will welcome 
an account of one who for half a century was the 
leading exponent of the science in this country— 
one, too, whose remarkable influence in all matters 
relating to the study of bird-life can be fully 
realised and appreciated only by those who had the 
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good fortune to participate in his friendship. As 
Prof. Newton kept voluminous journals and seldom 
destroyed a letter, the work, as Sir Archibald 
Geikie points out in his preface, has been given 
largely the character of an autobiography. With 
this wealth of material at his disposal, it is greatly 
to be regretted that the author has found it 
necessary, owing to the increased costs of publica¬ 
tion, to reduce the volume by nearly half its bulk, 
and w r e feel certain that a bolder policy in this 
respect would have entailed no loss. Mr. 
Wollaston, however, has made a careful 'selection 
of his material, and has succeeded in producing a 
vivid picture of the varied activities and interests 
of a life of such fullness as is vouchsafed to but 
few, drawn from the professor’s own letters and 
journals, and from the correspondence and recol¬ 
lections of those who were intimately associated 
with him. 

Students of the history of zoology in this 
country will find much new information in the 
chapters dealing with the foundation, in Newton’s 
rooms at Cambridge in 1858, of the British Orni¬ 
thologists’ Union and its journal, The Ibis, and 
with the part played by Newton in the early pro¬ 
mulgation of the doctrines of Darwin and Wallace. 

Much may be learned from the glimpses that 
are given us of Newton’s methods of work and, 
of the extraordinary pains he took to ensure that 
perfect accuracy, even in the smallest details, 
which characterises everything that he published, 
and renders it as perfect as human effort could 
make it at the time. His greatest work, the “ Dic¬ 
tionary of Birds,” displays research and scholar¬ 
ship unparalleled in ornithological literature, and 
must ever remain one of the classics of the science. 
Newton’s desire for completeness prevented the 
publication of works on the great auk or gare- 
fowl, and the history of the great bustard in 
Britain, for which he had been collecting material 
for many years. It is to be hoped that the atten¬ 
tion now directed to this vast store of material may 
lead to its speedy editing and publication. 

Space will only permit of a reference to the 
character-sketch contributed by Dr. F. H. H. 
Guillemard. Here we see the professor in his 
study in the Old Lodge at Magdalene—“the nest 
in which The Ibis was fledged’’—-where every 
Sunday evening he was at home to any member' 
of the university who was Interested in zoology. 
It was here, rather than in the lecture room, that 
his Influence on zoological thought at Cambridge 
was exerted. To quote the apt remark of Sir A. 
Shipley, “Newton’s Sunday evenings saved 
zoology as the science of living animals in Cam¬ 
bridge.” W. E. C. 

N 
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Fruits of the Tropics and Subtropics. 

Manual of Tropical and Subtropical Fruits: 

Excluding the Banana, Coconut, Pineapple, 

Citrus Fruits, Olive and Fig. By W. Popenoe. 

(The Rural Manuals.) Pp. xv + 474 + 24 

plates. (New York: The Macmillan Co.; 

London: Macmillan and Co., Ltd., 1920.) 

30 s. net. 

CONSIDERABLE literature on the more 
important fruits of tropical and subtropical 
countries exists, much of it in the form of bul¬ 
letins or articles in journals which are not easily 
accessible to all who require them. A volume in 
which all the more valuable information so widely 
distributed had been collected would have proved 
a boon to many. Such a purpose Mr. Popenoe’s 
manual has, in a large measure, fulfilled. But 
the work is far from being a mere compilation. 
The author has drawn freely on the writings of 
others, as he admits, but his wide knowledge of 
the subject has enabled him to select critically 
from the material at his disposal, and having- 
travelled extensively in tropical and subtropical 
regions as agricultural explorer for the United 
States Department of Agriculture, as well as 
having had practical experience in fruit-culture 
in California and Florida, he has produced a 
volume based largely on his own observations 
and experiments. Certain well-known fruits, as 
pointed out on the title-page, have been excluded 
for the reason that they have been already dealt 
with in other volumes, while the term “fruits,” as 
understood in the volume under notice, does not 
include nuts. 

The work is divided into sixteen chapters, the 
first being an excellent article on the outlook for 
tropical fruit. Then follow chapters on the fol¬ 
lowing and related fruits: The avocado, the 
mango, the annonaceous fruits, the date, the 
papaya, the loquat, fruits of the myrtle family, 
the litchi, the sapotaceous fruits, the kaki, the 
pomegranate and the jujube, the mangosteen, the 
breadfruit, and miscellaneous fruits, among which 
are included the durian, carambola, tamarind, and 
tree-tomato. Before the index there is a brief 
bibliography, and in addition to the twenty-four 
half-tone plates there are sixty-two line-drawings 
in the text. The book is well printed and in 
every way a worthy companion to the many ex¬ 
cellent works comprising “The Rural Manuals/’ 
edited by Dr. L. H. Bailey. We have no doubt 
that it will be regarded, as it deserves to be, as 
one of the standard books on tropical and sub¬ 
tropical fruits. 

There are probably few fruits of much im¬ 
portance, in addition to the six named on the 
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title-page, that are not included in the work, 
though in some cases the information given about 
them is necessarily very meagre. We observe 
that none of the Cucurbitaceae is mentioned. 
Most of the fruits of this family are apparently 
outside the scope of the volume, though 
A cant ho s icy os horrida, the narras or ’nara, a 
native of south-west tropical Africa, is one that 
might have been included, for it appears to have 
qualities that would render it an invaluable plant 
for hot, dry, sandy regions, where very little 
vegetation of any kind is found. The late Prof. 
H. H. W. Pearson said of it in the Kew Bul¬ 
letin, 1907, p. 344: “For about four months in 
the year the fruits and seeds render the 
Hottentots independent of other sources of food, 
and to some extent of water also.” 

Our Bookshelf. 

How to Teach Agriculture: A Book of Methods 
in this Subject. By Prof. Ashley V. Storm and 
Dr. Kary C. Davis. Pp. vii + 434. (London: 
J. B. Lippineott Company, 1921.) 12s. 6 d. net. 
Drs. Storm and Davis have produced a book 
entirely for the teacher; they develop some inter¬ 
esting ideas and make a number of suggestions 
which cannot fail to be helpful. The book con¬ 
tains an interesting chapter on teaching through 
charts, slides, and films, which could be read with 
advantage by many agricultural teachers in this 
country. The authors state that the use of films 
as a means of teaching is rapidly gaining ground 
in America. The expense of the projecting 
machine is being reduced by the manufacture of 
smaller and less costly models, while the expense 
of the films is being lessened by more economical 
methods of manufacture. Teachers and producers 
are co-operating in making films that are actually, 
and not merely ostensibly, educational, while the 
inefficiency of the film service is being overcome 
by the development of co-operation between 
schools, colleges, and commercial and teachers’ 
organisations. 

The Electrical Transmission of Photographs , By 
M. J. Martin. Pp. xi + 136. (London ; Sir Isaac 
Pitman and Sons, Ltd., 1921.) 6 s. net 
Although the transmission of photographs over 
telegraph circuits may still be said to be in the 
experimental stage, a number of processes have 
been developed to a considerable extent, and 
already pictures are sent over the London-Paris 
and other lines to a limited extent in illustrated 
journalism. The author summarises the work of 
various inventors in this field, and the processes 
described include those depending on the action 
of light on selenium, and those in which a stylus 
travels over a metallic image. Full instructions 
are given for the construction of an experimental 
equipment, and a chapter is included referring 
briefly to the wireless actuation of such apparatus. 
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Letters to the Editor. 

[The Editor does not hold himself responsible for opinions 
expressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of Nature. 
No notice is taken of anonymous communications .] 

The. Age of the Earth, 

At the discussion on the age of the earth at Edin¬ 
burgh we were unfortunately prevented from hearing 
Dr. Jeffreys’s contribution owing to lack of time. 1 
have, however, read it with interest in Nature of 
October 27. My only object in writing now is to 
demur to an allusion in it: “Lord Rayleigh’s sug¬ 
gestion that the earth must be becoming hotter.” 
The words 1 used were carefully qualified, and 1 do 
not think that I can do better than quote them : “If 
[the radio-active materials present in the earth] are 
generating more [heat than is now leaking out from 
the earth] (and there is evidence to suggest that 
they are), the temperature must, according to all 
received views, be rising.” 

I appreciate the difficulty of such a supposition as 
clearly as Dr. Jeffreys. Rayleigh. 

Terling Place, Witham, Essex, October 31. 


inheritance, Mendelism, and Mutation. 

In Nature (August 18, pp. 780-84) appears an 
article by Prof. Goldschmidt on “The Determination 
of Sex.” The author supposes he is dealing with 
inheritance. At any rate, Mendelians suppose they 
deal with inheritance, and he declares “we may safely 
say that to-day, in the light of Mendelism and the 
work accomplished in the realms of cytology, the 
problem is solved as completely as the methods of 
biology permit.” Very probably tne odd chromosome 
of which he writes has influence; but very massive 
evidence indicates that sex is determined mainly, not 
by the nature, but by the nurture of the individual— 
by such things as hormones from the sex-glands, 
food, temperature, and the like. In other words, it 
is certain that both sets of sexual characters are 
inherited by the individual, but, except in true 
hermaphrodites and in “intersexuality” (abnormal 
blending), only one set is reproduced / Male is un¬ 
developed female, and vice versa. There is alternative 
patency and latency, alternate reproduction, not alter¬ 
nate inheritance. But the alternation is often irre¬ 
gular. For example, in aphides, during a long and 
indeterminate series of generations, the male char¬ 
acters are latent.* 

So far as It is possible to judge from ordinary ex¬ 
perience of life, offspring appear to blend most 
parental characters, as is best seen when, within 
limits, the parents are much unlike. For example, 
when blue-eyed Scandinavian crosses with black-eyed 
negro, the result is a mulatto, who, though he may 
incline more to one parent than to the other, i's 
conspicuously a blend. Mulattos, mated together, 
continue to breed true, but if succeeding matings be 
with pure white the touch of the tar-brush grows 
fainter generation after generation. In sexual char¬ 
acters and eve-colour there is, however, no apparent 
blending. The child is' male or female, with, almost 
invariably, black eyes—black dominating over blue. 
But do sexual characters and eye-colour furnish evi¬ 
dence that there is here no blending? Is it reasonable 
to expect the male characters to blend with female 
characters?^ Is this what happens in the case of truly 
hermaohrodite animals and plants when both sets of 
sexual organs are patent? For example, do stamens 
blend with pistils? Plainly, except in cases of “inter- 
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sexuality,” when the male and female characters do 
blend more or less, if there is any. blending, it is 
between the patent male characters of the one parent 
and the latent male characters of the other. So, also, 
with the female characters. 

Similarly with eye-colour. With at least rare ex¬ 
ceptions, mulattos, no matter for how many, genera¬ 
tions interbred, have black eyes. The. black continues 
dominant. But if each succeeding generation mates 
with white, then at length blue eyes suddenly appear. 
How could this happen if the inheritance, not merely 
the reproduction, were alternate? The black would 
then remain as dominant in the octoroon as in the 
mulatto. But with the inheritance of both characters 
and the reproduction of only one the thing is com¬ 
prehensible. Each reinforcement of blue then weakens 
the dominance of the black until at last blue becomes 
dominant. Much the same appears to happen in the 
case of human monstrosities—idiocy, hare-lip, club¬ 
foot, and the like. Here normality is dominant until 
the conditions of nurture are in some way altered— 
e.g. by the reinforcement of the monstrous strain. 
Apparently, then, the long latency of the blue eye- 
colour is comparable with the similar latency of the 
male characters in aphides. 

What is a mutation ? As well as I am able to judge 
from literature, it is a character the reproduction of 
which is Mendelian, and which, very commonly, is of 
"wide amplitude,” a "sport.” It has been said that, 
“ unlike fluctuations which are responses to nurture, 
mutations have representatives in the germ-plasm.” 
But this is merely a misuse of language, for since all 
characters are products of germinal potentiality and 
fitting nurture, • all must be equally germinal and 
somatic. As already indicated in a former com¬ 
munication (Nature, August 25, pp. 808-10), 
whenever we are able to observe natural selection 
actually at work, its choice is obviously among 
fluctuations, not mutations. Thus every shade of 
susceptibility to tuberculosis may be observed; for 
in the same surroundings some individuals resist 
disease altogether, others recover more or less quickly 
from illness, while others die after long or short 
illnesses; in different localities the stringency of 
selection is different; races have been afflicted by 
the bacillus during diverse durations of time, and 
every race is resistant in proportion to the length 
and severity of its past experience. Moreover, the 
inheritance is blended; thus half-breeds (e.g. Euro¬ 
peans crossed with Asiatic, negro, and American 
Indian) are susceptible In proportion to the blended 
susceptibilities of their ancestors. For example,; 
Eurasians commonly survive in the cities of the tem¬ 
perate zones, where American half-breeds almost in¬ 
variably perish. It is probable that few of the 
American Indians and Maoris and their half-breeds 
that came to and survived the Great War have 
returned home to live. 

On the other hand, as Darwin noted, man “often 
begins his selection by some half-monstrous form, 
or at least bv some modification prominent enough to 
catch the eye, or be plainly useful to him.” Man is 
in haste to get results, and usually cannot observe 
small differences in races other than his own. Thus 
even the natives of China seem to an Englishman, 
newly arrived as like as peas in a pod—as doubtless 
they are. In some cases, however, man Is obliged to 
relv on fluctuations—as in breeding for speed* in 
horses, when a thousand co-ordinated structures are 
involved. A thousand co-ordinated mutations occur¬ 
ring in one individual are almost inconceivable. It 
seems, then, that natural selection, which works for 
the benefit of the individual and his race, chooses 
fluctuations, while artificial selection, which works 
for the benefit of man, relies largely on mutations. 
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It is agreed that fluctuations blend. The following 
then are the rival suppositions:— (a) That the in¬ 
heritance of Mendelian characters is alternate, and 
(b) that only the reproduction of them is alternate; 
(a) that Mendelian characters do not blend, and (b) 
that they do blend (not with the alternate character, 
but with the similar character, latent or patent in 
the mate); (a) that Mendelian characters are stable 
and can be eliminated only by selective breeding or 
by retrogressive mutations, and (&) that they fluc¬ 
tuate, and therefore are liable, when useless, to 
undergo retrogression like other useless characters; 

(a) that the function of sex is to mix characters 
as marbles of two colours are mixed in a bag, and 

( b) that the function of sex is to blend characters 
as two paints are blended on a palette (apparently the 
result of this blending is retrogressive through a pre¬ 
ponderance of retrogressive variations; hence the 
decrease and ultimate disappearance of useless 
characters, including mutations, whereby the race is 
stripped of redundancies as an athlete is stripped for 
a race; in this way, presumably, the life-history of 
the race has been ’shortened until recapitulation in 
development is possible); (a) that species and varieties 
have all originated through mutations, and (b) that all 
natural species and varieties ^ave originated and 
evolved through the selection of fluctuations, while 
the selection of mutations has played a great part 
in the creation of artificial varieties; and finally (a) 
that like does not necessarily beget like when parent 
and offspring develop under like conditions (for if the 
doctrine of the Mendelian inheritance be true, the pure 
extracted recessive is by nature unlike the impure 
dominant parent whence it is derived), and ( b ) that 
apart from variations, like does exactly and neces¬ 
sarily beget like under like conditions of nurture— 
for example, a daughter would have developed male 
traits like her father had her nurture been similar. 

Now let us seek crucial examples. Their dis¬ 
covery should not be difficult among the vast col¬ 
lections of facts which have been recorded about living 
beings. If the inheritance (not merely the reproduc¬ 
tion) of Mendelian traits is alternate, how is it possible 
to account for the oft-observed reappearance in purely 
bred domesticated varieties of long-lost ancestral 
characters? According to Mendelian theory such 
traits should have been totally eliminated perhaps 
hundreds, or even thousands, of generations before 
from the “pure’ 5 dominants and recessives that are 
supposed to have carried on the heritage. As Darwin 
noted : “ We see that in purely bred races [of pigeons] 
of every kind known in Europe, blue birds occa¬ 
sionally appear having all the marks which charac¬ 
terise C. livia “Purely bred Game, Malay, Cochin, 
Dorking, Bantam . . . and silk fowls may frequently 
be met which are almost identical in plumage 
with the wild G. hankiva “Pure 55 extracted reces¬ 
sives have given dominant offspring, and vice versa. 
Many similar cases might be cited. If “the central 
phenomenon of Mendelian heredity is segregation, 55 
not even the reunion of disunited factors and deter¬ 
miners can account for these reversions; for if the 
breeding has been pure , then reunion, ex hypothesi, 
is inconceivable. In parenthesis, it may be noted that 
an individual may resemble a remote ancestor in two 
ways :—(i) He may reproduce a dormant ancestral 
trait, thereby rendering latent the alternate character 
which had been patent in his immediate predecessors; 
or (2) he may, through a failure in nature or nurture, 
fail to recapitulate the life-history of his race beyond 
the point reached by an ancestor and by himself as a 
foetus—for example, u Occasionally a foal is born with 
two hoofs on one or more of its limbs; at long in¬ 
tervals a foal appears with three, hoofs on one or 
more of its limbs. 55 , 
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“The'fact that the gametes of the cross transmit 
[or reproduce] each member of the pair pure is as 
strong an indication as can be desired of the discon, 
timuty between them.” If that be so, the converse 
must be true also—the fact that the gametes of the 
cross transmit each member of the cross blended is 
as strong an indication as can be desired of the con¬ 
tinuity between them. In other words, if offspring 
reproduce divergent parents unblended, then there 
is a presumption that one or other, or both, of each 
pair of differences arose through mutation; but if 
there is blending the presumption is that the unlike¬ 
nesses arose through fluctuation, it may be through 
the accumulation of many successive _ fluctuations. 
For example, since in the crossing of white and black 
human races eye-colour does not blend, it is probable 
that this particular unlikeness arose through muta¬ 
tion (and, since British eyes are of many colours, 
that we are a very hybrid race). On the other hand, 
since skin-colour blends, it is probable that this colour 
difference arose through the accumulation of fluctua¬ 
tions. Similarly, if the progeny of racehorses crossed 
with ordinary horses do not blend hair-colour, but 
are intermediate as regards speed, the presumption is 
that the divergency in hair-colour arose through 
mutation, but that in speed evolved through fluctua¬ 
tions. Now comes the point I am driving at. ^ When 
we cross artificial varieties we frequently discover 
instances of alternate reproduction, especially in traits 
which are not vital for existence . But when we cross 
natural varieties (which carry few superfluities) we 
almost invariably get blending in nearly everything 
except sex and characters associated with sex (for 
example, human eye-colour, which is an attraction ). 
A few years ago there was a beautiful example of 
blending in the London Zoo in a cross between brown 
and polar bear, recrossed with the latter. Essentially 
it was a case of mulatto and quadroon. 

But the crossings of natural and artificial varieties 
reveal another significant difference. Darwin wrote : 
“Besides visible changes which it |the germ] under¬ 
goes, we must believe it crowded with invisible 
characters proper to both sexes, to both the right 
and left sides of the body, and to a long line of male 
and female ancestors separated by hundreds, and even 
thousands, of generations from the present time; 
and these characters, like those written on paper in 
invisible ink, lie ready to be evolved whenever the 
organism is disturbed by certain unknown conditions. 

. . . We conclude that a tendency to this peculiar 
form of transmission is an integral part of the general 
law of inheritance. 55 But if we study the evidence 
which Darwin cites and which led him to this con¬ 
clusion, it becomes plain that he relied altogether on 
facts derived from artificial varieties. So far as I 
I know (with one doubtful exception, Kalenchoe 
ftammea crossed at Kew with K. Bentii ), there has 
not . been recorded a single instance of the reappear¬ 
ance of a latent ancestral trait when natural varieties 
have been crossed; but the crossing of artificial varie¬ 
ties has revealed multitudes of them. Often they have 
appeared even When there is no crossing, as in 
oigeons, fowls, and many plants—hence De Vries’s 
“ ever-sporting 55 varieties. 

Of all the foregoing the human race affords excel¬ 
lent illustrations. Man is a natural species, divided 
into a multitude of natural varieties. Where there 
has been perpetual war, accompanied by the killing 
of the vanquished, as in Papua, almost every valley 
and island has its biologically distinct race. Obviously, 
lack of^ intercourse (interbreeding) swiftly produces 
racial divergence, which steadily increases generation 
after generation—as witness the great unlikenesses 
between races separated by great distances, and there¬ 
fore long durations *of time." Human written history 
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has a duration of four thousand years.; men are fond 
of recording wonders; yet never has a useful and 
persistent human mutation been recorded. 

Judging, then, from crucial examples, (i) natural 
varieties have evolved by way of fluctuations, but 
artificial varieties in great measure by mutations; 
{2) there is no Mendelian segregation, but only Men- 
delian reproduction^ (3) blending is universal; and 
{4) apart from variations (including the results of 
blending), like, always and necessarily, begets like 
when parent and child develop under like conditions 
of nurture. 

Surely it is evident that if we use precise language 
(as Darwin tried to do), and bring all the available 
evidence into court by means of crucial examples (as 
Darwin^ did), the dust which Neo-Lamarckians, Neo- 
Darwinians, and the rest of the sects have flung into 
our eyes will be washed away, and our very great 
man will come into his kingdom again. 

G. Archdall Reid. 

Methods of Improving Visibility. 

The observations of Prof. C. V. Raman (Nature, 
October 20, p. 242) on a method of improving the 
visibility of distant objects by the elimination of 
reflected light by means of a Nicol’s prism placed in 
the eye-piece of a telescope are certainly interesting, 
but at the same time they are thoroughly well known, 
and the idea of increasing the visibility bv the 
elimination of polarised light has received a *grea"t deal 
of attention lately. During the war a considerable 
amount c>f experimental work was carried out by 
the Admiralty in connection with fog-penetration and 
the beamless searchlight, both of which dealt with 
polarisation phenomena. It was, however, found 
advisable to substitute for the Nicol’s prism as used 
bv Prof. C. V. Raman a few plates of plain glass 
placed obliquely at a suitable angle across the "axis 
of the particular instrument, since it is extremely 
difficult to make really large Nicol’s prisms, in 
addition to which the actual absorption by NicoPs 
prisms is rather excessive. The matter was also 
taken no bv the late Sir William Crookes, and formed 
the basis for lenses cut from quartz crystals at right 
angles to the principal axis, thus utilising the rotary 
polarising effect of this material. T have lately been 
using tourmaline for obtaining a similar effect, and 
1 have found that a very thin plate of tourmaline 
cemented as a semi-lens on to an ordinary pair of 
spectacles is best for this purpose. 

Tourmaline is a mineral that has found a great 
-deal of application lately, and particularly during the 
war in connection with the piezo effect, in the ap¬ 
paratus used for the detection of submarines and 
submarine-sounding, and is, in consequence, fatrlv 
abundant. For this purpose the plates of tourmaline 
are cut perpendicular to the vertical axis, but the 
maximum polarising effect is obtained from plates cut 
parallel to this axis. Thin plates of this material, 
when so cut and fixed into the spectacles as men¬ 
tioned, give an effect the benefits of which can only 
"be realised when nut to the actual test. Thus, for 
example, when fishing, the injurious glare from the 
water is entirely eliminated. At the same time the 
eye is able to penetrate the water to considerable 
•depths. This fact will, of course, be appreciated by 
those engaged in the studv of pond-life. 

A further application is the manufacture of spec¬ 
tacles for invalids and others residing at the seaside, 
whereby, again, the glare of the water is almost 
entirely eliminated and the delightful tone of the 
tourmaline is very restful to the eye. In photography 
a further application consists in using a sheet of 
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tourmaline as a light-filter, whereby reflection, and in 
particular that from shining objects, is largely 
eliminated; and while it is not possible to take 
photographs of water directly facing the sun, many 
pictures which are otherwise impossible can be taken 
by means of this screen. 

A final application, and one with which my experi¬ 
ments originated, was the examination of photo¬ 
micrographs, which, owing to their delicate nature, 
were of necessity mounted below a sheet of glass. 
The continued observation of these objects was found 
to be a very tedious process owing to the brilliant 
light required and the consequent reflection from the 
glass. This reflection was again eliminated by the 
tourmaline. The plates of tourmaline must, of 
course, be so mounted that the vertical axis is placed 
vertically in the spectacles. 

These applications have already been provisionally 
protected at the .Patent Office, but up to the present 
I have found no firm that will take up the manufac¬ 
ture of such glasses. I am confident, however, that 
a very useful industry awaits the firm with the 
necessary enterprise. A. G. Lowndes. 

Marlborough College, Wilts, October 28. 


Prof. C. V. Raman’s suggestion (Nature, October 
20, p. 242) for improving visibility at sea was put 
forward by me some years ago in “ Elementary Sea¬ 
manship ” (Griffin and Co.), and is useful not only 
for objects above the surface, but for those—like 
coral-reefs—some little distance below the surface. In 
the last instance, when there is a slight ripple on the 
surface of the water it is often difficult to detect them 
even when navigating with the sun astern. The use 
of the Nicol prism clears up in a great measure this 
difficulty. David Wilson-Barker. 

Flimwell, October 28. 


Penial and Genital Setae of Lumbricus terrestris, L., 
Midi. 

On p. 172 of Prof. O’Donoghue’s “An Introduction 
to Zoology for Medical Students,” reviewed in Nature 
of August ii, it is stated that in Lumbricus hcrculeus 
(the name is a synonym of L. tcrrestris) “in the 
fifteenth segment the two pairs of ventral seta? lying 
close to the male external aperture are modified to 
form the penial setae.” In Bourne’s “An Introduc¬ 
tion to the Study of the Comparative Anatomy of 
Animals,” vol. 2, pp. 19-20 of the fifth edition, 1912, 
it is said that in the same worm “the eh setae of the 
clitellar region differ from those of the rest of the 
body, being finer and nearly straight, with hooked 
inner ends. There is also a pair of modified chaetae 
in somite 15.” Borradaile, in “A Manual of Elemen¬ 
tary Zoology,” p. 217 of the third edition, 1920, says, 
“The ventral setae of the clitellum, of the 26th and 
of the 10th to the 15th segments are straighter and 
more slender than those of other segments, which are 
stout and somewhat hooked. The modification is in 
connection with the use of the setae of the 26th seg¬ 
ment during coition, and of the other straight setae 
during the formation of the cocoon in which the eggs 
are laid.” Parker and Haswell, in “A Textbook of 
Zoology,” p. 455 of the second edition, 1910, state 
that “the setae in the clitellum, and those in the 
neighbourhood/ of the genital apertures, are much 
slenderer than the rest.” 

Systematic writers, however (to whom modifications 
in the form of the setae are of importance as furnish¬ 
ing specific characters), do not appear to have recog¬ 
nised the presence of penial setae In segment 15 of 
Lumbricus terrestris . Thus Beddard, in “A Mono- 
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graph of the Order of 01 igoch®ta,” 1895, p. 122:— 
l * Genital setae associated with the male-pores only 
occur in the Megascolicidae, the Eudrilidse, and (rarely) 
in the Geoscolicid®, Lumbriculldes; in fact, they only 
occur in those* families of terrestrial Oligoch®ta in t 
Which the male-pores are provided with spermiducal 
glands”; he notes (p, 688) that the clitellar setae, of 
the Lumbricid® are commonly modified in shape, being 
very much longer and thinner- than those on the non- 
clitellar segments. Michaelsen, in the Tierreich 
volume on OHgochaeta, 1900, p. 470, gives as a family 
character of the Lumbricidse that commonly the setae 
on certain segments of the anterior part of the body 
are situated on papillae, and modified as genital setae 
in the form of “ Furchenborsten,” with longitudinal 
ridges and one or more intervening grooves at the 
distal end. In Lumbricus terrestris (p. 512), “Usually 
*»the ventral set® of segm. 26 or (less often) 25 and 26 
are situated on broad papillae and modified as grooved 
genital setae, slender, curved only at the proximal 
end, i-6 mm. long and 45/x thick.” 

The above statements are not in all respects con¬ 
cordant. The fullest of them, that of Borradaile, j 

can apparently be traced 
back, through Vejdov- 

sky’s “System und 
Morphologic der Oligo- 
chseten,” 1884, P* 156, to 
Her mg’s paper in the 
Zeitschrift filr wissen- 

schaftliche Zoologie , vol. 

8, 1857, p. 418, who states 
that peculiar seta? are 
found in Jjumhricus ctgri - 
cola (another synonym of 
L, terrestris) in the ven¬ 
tral series in the tenth 
segment, in the fifteenth 

or one of the adiacent 

segments, in the region of 

segment 26, and, lastly, 
in the clitellar segments 

(31-38); these peculiar 

set® are thinner and 
about double the usual 
length. 

Some of the authors 
quoted above do not mention any modification of the 
set® near the male apertures; of those who do men¬ 
tion it some do'not say in what the modification con¬ 
sist^, and those who describe it state that it is the 
same as the modification in certain other segments, 
e.g. those of the clitellum. , 

I have examined three specimens of Lumbricus 
terrestris t all with the clitellum and “ ridges of 
puberty ” (on segments 33-36) fully developed; as 
shown by the condition of the sperm athec®, two had 
copulated, one apparently not. For comparison, an 
unmodified seta (a ventral seta of segment 17) was 
taken; this was of the well-known type, in length 
0*74 him., with, the modulus distal to the middle of 
the 'shaft (portion distal to nodulus is to portion 
proximal to nodulus as 2 is to 3). 

In segments 8-10 the ventral set® were much more 
massive than usual, and about 1*24 mm. long, but 
of the ordinary type (the larger size of the ventral 
set® in the anterior segments can be appreciated on 
examining the surface of the worm with a lens). Tn 
segments .12-14 some set® were massive, like those 
just described, while some were of about normal size 
(082 mm. long) or slightly larger (0*91 mm. long). 

The ventral set® of segment 15 were not discovered 
in one of the worms, perhaps because they had fallen 
out; .in both worms which possessed them they were 
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0-87-0-91 mm. long, with nodulus about the middle, 
the shaft gradually tapering from nodulus to tip, and 
only slightly curved (Fig. i, b) ; the tip was excavated, 
somewhat like a sugar-scoop (Fig. x, c)\ The lateral 
set® of this segment are of the usual size and type. 

The ventral set® of segments 25 and 26 were not 
at ail modified in type, though they were rather larger 
than the one taken for comparison (0*96, 1-07, 

1-17, and x-2 mm. long). 

The set® of the clitellar segments correspond to the 
descriptions of the authors quoted. They were 
1*85 mm. long, slender, with no distinct nodulus, 
though the shaft was thickest a little above the 
proximal end; there was a marked proximal curve, 
and the shaft was almost straight in the rest of its 
extent; it tapered very gradually and ended in a blunt 
point, and was grooved or ridged along its sides in 
the distal half (Fig. 1, a). 

In the specimens examined, therefore, the only 
modified set® (apart from variations in size) were 
those of segment 15 and of the clitellum. The modi¬ 
fication of the clitellar set.® was that described by 
certain of the authors above quoted; but that of the 
ventral set® of segment 15 was of an altogether 
different type, which apparently has not hitherto been 
recognised. J. Stephenson. 

Zoological Department, Edinburgh Univer¬ 
sity, September 29. 


Speaking Films. 

In the article on speaking films which appeared in 
Nature of October 27 Prof. Rankine says: “Com¬ 
binations of picture films and ordinary gramophones 
have been frequently tried without success sufficient 
to ensure their survival in practice. The difficulty, 
of course, mainly arises from the impossibility of pre¬ 
serving synchronism between a gramophone record 
and film.” 

This mechanical difficulty could be overcome, at 
least in the early stages of the life of a film, but 
oven then a more serious difficulty, which may best 
be described as psychological, would remain. It must 
be remembered that both by the film pictures, the 
film sounds, or the gramophone sounds deceptions 
are practised on the human senses. The eye is 
deceived into believing that it sees real people in 
movement .when it is. doing no more than witnessing 
the antics of graduated shadows. If the film fails 
to deceive the sense of seeing, it fails also in its 
psychological effect. The intimacy with which 
devotees of the “pictures ” speak of the “film stars ” 
who are “featured” shows that they do indeed be¬ 
lieve that they see them, that it is actually Charlie 
Chaplin or Mary Pickford who is present before them. 
It is only when the senses surrender themselves com¬ 
pletely to this deception that the emotions are fully 
affected. 

In the same way the gramophone deceives the sense 
of hearing. Unless we can actually believe that we 
hear Caruso- or Sir Harry Lauder the enjoyment and 
the effect will remain partial. 

Now, my own experience is that you may deceive 
one sense^ at a time, but not two. Ifou may deceive 
the eve with the film or the ear with the gramophone, 
but if you attempt to deceive both together failure 
results and both deceptions are destroyed. Some 
years ago I witnessed a film which showed a nigger 
dancing to a banjo. As long as he only danced I 
forgot that he was a black-and-white picture on a 
white sheet, but when a gramophone attempted to 
render the words of his song and the banjo accom¬ 
paniment the illusion disappeared. There was no ap¬ 
pearance whatever of, a nigger singing. What I 



Fxg.i.—( a) Clitellar seta of Lumbricus 
'terrestris (X30). (6) Ventral seta 
of segment 15 (X64). (c) Tip of 
ventral seta ot segment 15 (X 188). 
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saw was a shadow moving on a screen ; what I heard 
was a gramophone making noises with all the familiar 
defects. 

It is quite possible that in this case the synchronisa¬ 
tion of film and record was not perfect, and that its in¬ 
accuracy helped to destroy the illusion, but it must 
be remembered that both one and the other—as Prof. 
Rankine indicates in the case of speech records— 
depend in great measure upon suggestion. The 
dominant part of a word gives us the key to the 
whole. Both words and pictures are scientifically 
“ imperfect ," and when we attempt to amalgamate 
them the resultant imperfection is so great that the 
effect is wholly lost. Lough Pendred. 

33 Norfolk Street, Strand, London, W.C.2, 

October 28. 


From practical experience I am able neither to con¬ 
firm nor to contradict Mr. Pendred’s interesting ob¬ 
servations on the difficulty of practising simultaneous 
deceptions on the senses of seeing and hearing. It is 
quite possible, of course—perhaps likely—that it is 
easier to produce one such effect than both at once; 
but I can see no reason, a priori, for expecting the 
double deception to be impossible. It must be remem¬ 
bered that both moving pictures and ordinary gramo¬ 
phones have been improved greatly during the years 
since Mr. Pendred’s experiences, and that, could 
perfect synchronisation be guaranteed, the results he 
describes might now be modified considerably. Mr. 
Pendred would, I think, admit that if both pictures 
and sounds could be sufficiently improved, the remain¬ 
ing imperfections, even though, possibly, additive, 
might yet be so small that the deceptions aimed at 
would both be effective. 

There is no doubt that the photographic and photo¬ 
electric method of recording and reproducing sounds 
is much superior to the comparatively coarse methods 
used in ordinary gramophones; and this may 
quite well be a reason, in addition to the attainment 
of synchronisation, for the success of the talking 
pictures produced by Mr. Bergland, and spoken of so 
highly by the Times correspondent and by Prof. 
Arrhenius. A. O. Rankine. 

Royal College of Science, South Kensington, 
London, S.W.7, November 2. 


The Differentiation of Boiled and Unboiled Water. 

It is often desirable to be able to ascertain whether 
water alleged to have been boiled for drinking pur¬ 
poses has in reality undergone the treatment. This 
may be readily determined by means of indicators 
appropriate to the type of water, for the effect of 
boiling Is always to lower the hydrogen-ion concen¬ 
tration by removing carbon dioxide from solution and 
decomposing bicarbonates. 

For example, Plymouth tap-water, a soft water 
from Dartmoor, is now at pH6-8, and gives a yel¬ 
lowish colour with phenol-red. On boiling in a hard 
glass test-tube it develops the full red with this 
reagent, a light pink with phenolphthalein, and a 
yellowish colour with thvmol-blue. It is then at 
pH&$. 

Youghal tap-suppiv is at pH 7-0, but contains far 
more bicarbonate than Dartmoor wa*er, since on 
boiling It not only gives the full red with phenol-red, 
but also gives a more intense colour with phenol¬ 
phthalein and a slaty-blue with thymol-blue, denoting 
/>Hq*o, the limit for water saturated with calcium car¬ 
bonate in absence of carbonic acid. 

Water from Blagdon Reservoir (Bristol supply) was 
found to be at pHj'8, and at Pusa, in Bihar, the 
laboratory tap-water is at pH8*i, that of the River 
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Gandak from which it is derived being somewhat more 
alkaline. Running streams may be up to p H8*3 even 
when derived from wells at ^?H6*4. Saunders (Proc. 
Cambr. Phil. Soc., 1921, vol. 20, p. 350) has shown 
that supplies in chalk and gault districts ^ are at 
pH 7* 1-7*2 very constantly, streams rising to 
7^8-25-8*5. Sea-water is close to pHS-2. 

For these more alkaline waters phenol-red would 
be an unsuitable reagent to detect the unboiled state, 
as even in it the full red is developed, but phenol¬ 
phthalein would serve, showing either a colour or an 
increase in intensity with the boiled water 

Higher limiting values may be obtained with waters 
containing magnesium salts, "since that for magnesium 
carbonate, on boiling, is close to ^Hio-o. Sea-water, 
therefore, may approximate to this, and fresh-water 
from a small reservoir on Staddon Heights, Plymouth 
Sound, was by insolation with its naturally occurring 
algae brought up to pHq-y. 

On cooling, carbon dioxide is re-absorbed b\y boiled 
water. This proceeds until the equilibrium with the 
bicarbonate stage is reached, which is at £H8*37 for 
saturated calcium bicarbonate. Tt is slightly lower 
for water which has been boiled, since it can no 
longer be saturated with respect to bicarbonate. This 
stage still gives a <*ood colour with phenol-red, being 
more than pH8. With water which is naturally at 
this reaction when unboiled it is advisable to make 
a direct test to ascertain the time that elapses before 
the original reaction is regained, but a nositit^ result 
mnv always be accepted as proof of boiling. 

Since orm omission to boil th<- water may, especially 
in the tropics, lead to a fatal illness, it is hoped that 
thp use of phenolphthalein, phenol-red, or other suit¬ 
able indicator mav be of use. W. R. G. Atkins. 

Marine Biological Laboratory, Plymouth, 

October 31. 


Ophion iuteus. 

This fly, one of the larger Ichneumonidse, appears 
in my house every year in late summer. Several 
members of my family have complained of being 
stung by it, always at night, usually after they had 
gone to* bed in the top story, third above the base¬ 
ment. All doubt about the aggressor was dispelled 
by a young lady who, when reading In bed, felt a stab 
on the arm and saw the insect flagrante delicto. I am 
informed on high authority that, ^ while Ophion is 
one of the few Ichneumonidse which are known to 
sting, and while a small, narrow poison sac has been 
detected in a few species of that immense family, none 
has been recorded in Ophion Iuteus . But whereas 
the sting is followed in every instance by considerable 
inflammation and pain, such as would not be the 
effect of the mere stab of a needle, it seems almost 
certain that some irritant is injected into the wound, 
possibly for the purpose of paralysing the fly’s legiti¬ 
mate victim, as in the case of the hunting-wasps. ^ 

It puzzles one to divine the purpose of Ophion in 
attacking sleeping human beings. The weapon em¬ 
ployed is the sharp point of the ovipositor. Tt seems 
scarcely possible that the intention is that the progeny 
should be lodged and fed in the body of man, .woman, 
or child. What is normally the creature which 
Ophion seeks as a harbour for'its eggs and larvae? Is 
this known? Only once have I seen Ophion in my 
own bedroom on ’the first floor. I was reading in 
bed one night in August last when the fly^ alighted 
on the sheet. I regret that instinct prevailed over 
reason, and I destroyed the creature before the pur¬ 
pose of its visit was revealed. 

Herbert Maxwell. 

1 Monreith, Whauphill, Wigtownshire, N.B. 
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Indian Land Mollusca, 

I am sorry that my offer of the Indian operculate 
land-snails in the collection of the Indian Museum 
did not reach Sir Arthur Shipley. The offer had the 
support of the Government of India, which wrote 
strongly to the India Office as to the unfortunate 
effect of publishing Mr. Gude’s volume without refer¬ 
ence to the Indian Museum collection. 

I fail, however, to see what the war has to do with 
the case, and prefer to ignore Sir Arthur Shipley’s 
motive in his attempt to introduce it in his letter in 
Nature of October 27 (p. 271). The volume in ques¬ 
tion was published in 1921, and was, I understand, 
completed shortly before it was published. I received 
official information that it was in active progress 
from the Education Department of the Government 
of India only in the latter part of last year. My 
offer was made in reference to this communication 
through the channel through which I had received it. 

N. Annandale. 

Royal Societies Club, James’s Street, S.W. 


Curiosities of Nomenclature. 

At Section D of the British Association in two 
successive years I asked for an explanation of the 
generic name Calymene, without obtaining it from 
a roomful of zoologists. On the second occasion I 
suggested, among other guesses, the remote possi¬ 
bility of a derivation from the Greek word k^koXv/x^vt], 
Since then, while consulting Buckland’s Bridgwater 
Treatise of 1836 for quite another purpose, I have 
found (vol. 1, p. 371) a footnote on genera of Trilo- 
bites giving “Calymene, from K€KaXvfXfj.€Pijj concealed,” 
with # Buckland’s comment that such names were 
“devised expressly to denote the obscure nature of 
the bodies to which they are attached.” 

Nearly half a century after the date of Brongniart’s 
genus the American carcinologist Packard named a 
genus Caecidotaea (if I may trust Scudder’s “Nomen- 
clator Zoologicus,” vol. x, p. 52, and vol. 2, p. 47), 
thus implicitly assigning his blind isopod to the family 
Idoteidas in the Valvifera away from its proper place 
among the Asellidae. Harger in 1878 spells the name 
Coecidotea (U.S. Fish. Comm., part 6, p. 314). Now 
Dr. Tattersall, with the spelling Caecidothea (Mem. 
Asiat. Soc. Bengal, vol. 6, p. 417, 1921), records a new 
species of the genus from a shallow domestic well in 
Japan, and observes that “this species is distinguished 
at once from all the other species of the genus by the 
presence of distinct, though very small, eyes.” Thus 
we have In Packard’s professedly blind Idoteid genus 
a species which is not an Idoteid and which is not 
blind. Apart, however, from obvious, misnomers, the 
endeavour to pack a budget of information into a single 
descriptive name must often fail, because it cannot be 
foreseen that any character noted in the generic name 
will prove of more than specific value. 

T. R. R. Stebbing. 

Ephraim Lodge, The Common, Tunbridge 
Wells. 


The Flight of Thistledown. 

Prof. Miles Walker’s letter in Nature of 
October 20 recalls an incident observed during a 
holiday in the Cheviots in June last which may 
possibly be of interest in connection with his inquiry. 

It was June 24, the hottest day of the year up to 
that date, and with brilliant sunshine. The air was 
comparatively still btit for the quivering due to the 
heat, and there was no distinct current. Our atten¬ 
tion was arrested by what to all appearance was a 
dragon-fly hovering 5 or 6 ft. from the ground, and 
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frequently darting a foot or two away. This went on 
for probably a minute or two, until, in fact, we 
caught the object for the purpose of finding out 
what it was. It proved to be a thread oi thistledown 
or something akin to it, and probably an inch and 
a quarter or more in length. 

It was, perhaps, an insignificant occurrence, but 
the effect was certainly curious and striking. The 
tiny film very effectually simulated the flight of a 
dragon-fly, and would, I think, have deceived all but 
a practised observer. Whatever current there might 
be was negligible, and the movement—or the 
stationary quivering attitude—seemed quite indepen¬ 
dent of it. W. E. Lisiiman. 

73 Osborne Road, Newcastle-upon-Tyne, 

October 28. 


The rising of plant-clown on calm, sunny days as 
described by Prof. Miles Walker in- Nature of 
October 20, p. 242, has also been noticed by me occa¬ 
sionally. But could not the upward motion be ex¬ 
plained by an upward current of air? We know that 
the air is"usually full of eddies on a hot afternoon. In 
order to prove 'that the thistledown moved through, 
instead of with, the air, it would be necessary to make 
simultaneous and contiguous measurements of air- 
motion by means of smoke or of some very special 
anemometer. It would be interesting to learn if 
anyone has tried such an experiment. 

Lewis F. Richardson. 

Westminster Training College, S.W. 1. 


Geratium and Pedalion, 

In recently announcing (Nature, September 8, 
p. 42) the finding of Oratium in this district, I 
assumed, on the authority of Kent’s “ Manual of the 
Infusoria,” that the species was 6\ furca . By the 
kindness of Herr Lektor E. Jorgensen, author of a 
monograph on the genus Oeratium, who has examined 
some specimens, I am now enabled to correct the 
impression unwittingly given by mv letter, and to state 
that the forms found by me are varieties of Ccratium 
hirundinella . My error is, perhaps, a pardonable one 
in view of the marked differences between the actual 
organism and Kent’s illustration of C. hirundinella, 
and the general correspondence of the specimens 
found with his description, etc., of C . furca,* 

With regard to Pedalion minim , no information has 
yet reached me that this rotifer has, during the past 
thirty-two years, been found at places in Great Britain 
other than the three mentioned in Hudson and 
Gosse’s work on “The Rotifera.” 

A, E. Harris* 

44 Partridge Road, Cardiff, October 20. 


Muscular Piezo-electricity? 

The well-known “action current” of muscle can 
have nothing to do with piezo-electricity, since it 
may reach its maximum before any mechanical change 
begins. Nor do I see anything to suggest the occur¬ 
rence of such electricity in other animal tissues or 
organs. Mr. Wriothesley Russell (Nature, October 
27, p. 275) might, however, find plants worth inves¬ 
tigating for evidence of it. I directed attention- 
sixteen years ago to the association of crystals with 
electrical changes in Desmodium gyrans (Proc. Physiol* 
Soc., July, 1905), and (according to a short notice in 
Nature for August 11, 1921) Stcckbeck has shown 
their association with propagation of stimuli in 
Mimosa pudica f Biophytum sensitivum , and other 
sensitive plants. F. Buchanan. 

University Museum, Oxford, October 31. 
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Faraday and the Quantum. 

By Dr. H. Stanley Allen. 


T N the third volume of his “ Experimental Re- 
^ searches in Electricity 55 Faraday returns again 
and yet again to the discussion of lines of magnetic 1 
force and of their physical existence. The first paper 
in the volume bears the suggestive title, “ On ; 
the Magnetisation of Light and the Illumination i 
of Magnetic Lines of Force.” He defines the | 
latter by saying: “ By line of magnetic force, or 
magnetic line of force, or magnetic curve, I mean 
that exercise of magnetic force which is exerted 
in the lines usually called magnetic curves, and 
which equally exist as passing from or to mag- j 
netic poles, or forming* concentric circles round ; 
an electric current.” He then goes on to describe I 
his discovery of the magnetic rotation of the plane ; 
of polarisation, a phenomenon which Lord Kelvin 
regarded as a demonstration of the reality of 
Ampere’s explanation of the ultimate nature of 
magnetism. In the celebrated letter to Richard 
Phillips, published in the Philosophical Magazine 
for May, 1846, under the title, “Thoughts on j 
Ray-vibrations,” Faraday writes :— 

The view which I am so bold as to put forward j 
considers, therefore, radiation as a high species of 
vibration in the lines of force which are known to j 
connect particles, -and also masses, of matter together. | 
It endeavours to dismiss the aether, but not the 
vibration. 

Again in 1852 he says : — i 

Having applied the term line of magnetic force to j 
an abstract idea, which I believe represents accurately ; 
the nature, condition, direction, and comparative ; 
amount of the magnetic forces, without reference to j 
any physical condition of the force, I have now applied j 
the term physical line of force to include the further 
Idea of their physical nature. The first set of lines I 
affirm upon the evidence of strict experiment. The 
second set of lines I advocate, chiefly with a view of 
stating the question of their existence. 

This question he regards as “both important 
and likely to be answered ultimately in the affirma¬ 
tive.” 

The quantum theory seems to supply the 
affirmative answer anticipated by Faraday. It has 
long been recognised that this theory requires a 
certain atomicity in nature which may be repre¬ 
sented either by Planck’s constant h , or by some 
combination of h with other fundamental con¬ 
stants. Planck’s constant, which has the value 
6*558 xio~ 27 erg sec., may be looked upon as a 
quantum of action, but it is perhaps simpler to 
regard it, In accordance with the suggestion of 
J. W. Nicholson, as an angular momentum. The 
first indication that the quantum may be essen¬ 
tially magnetic appears in the work of S. B. 
McLaren, who, in a letter to Nature (vol. 92, 
p. 165, 1913), identified the natural unit of angular 
momentum, hfz 7r, used by Bohr, with the angular 
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momentum of the magneton. “Rejecting entirely 
the idea of magnetic or electric substance, the 
magneton may be regarded as an inner limiting 
surface of the mther, formed like an anchor-ring. 
The tubes of electric Induction which terminate 
on its surface give it an electric charge; the 
magnetic tubes linked through its aperture make 
it a permanent magnet.” It may be shown from 
ordinary electrodynamic considerations that the 
angular momentum of such a system is equal to 
Ne/27r, where N is the number of magnetic tubes 
threading the magneton, and e is the electro¬ 
static charge. According to the quantum theory, 
the angular momentum must be nh/ 27 r y where n 
is an integer, and we may have a one-quantum 
magneton, a two-quantum magneton, and so on. 
Identifying these two expressions for the angular 
momentum, we find 

N e = nh, 
or 

N = n(hjc). 

Thus it is seen that the number of tubes of mag¬ 
netic induction passing tnrough the aperture of 
the magneton is equal to an integer, u, multi¬ 
plied by the constant factor hje. If we suppose 
that the charge of the magneton is equal to the 
electron charge 4774x io -10 E.S.U., we find for 
hje , which defines what must be the fundamental 
unit magnetic tube, the value 1*374 x io~ 17 E.S. I. 
or 4*120 x io -7 E.M.U. Consequently one C.G.S. 
magnetic tube contains nearly two and a half 
million (2*43 x io 6 } quantum tubes. The electro- 
kinetic energy of the unit .tube is Miv, where v 
is the frequency of revolution. 

A magneton theory of the structure of the atom 
has been developed with great ingenuity by A. L. 
Parson, but his theory has not met with accept¬ 
ance, partly because it employs the notion of a 
sphere of positive electricity in place of a positive 
nucleus, but mainly because it is not based on the 
atomic numbers of Moseley which are now gener¬ 
ally accepted as representing accurately the 
number of electrons in the neutral atom out¬ 
side the nucleus. Ultimately it may prove 
necessary to 2dopt some form of the mag¬ 
neton hypothesis, which seems well adapted 
to explain magnetic properties, and, by ad¬ 
mitting the possibility of stationary electrons, 
as in the Lewis-Langmuir theory, chemical pro¬ 
perties also. But at the present time the results 
obtained from the Bohr-Sommerfeld theory of 
spectral frequencies seem to demand electrons 
which are moving in certain orbits. As pointed 
out in these columns by Dr., Norman Campbell 
(Nature, vol. 106, p. 408, 1920), the difference 
between the two views may be purely formal. 

It is, however, desirable to consider whether 
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the theory of Bohr, like the magneton theory, 
points to the existence of discrete magnetic tubes, 
in 1910 A. L. Bernoulli came to the conclusion 
that when an electron is in movement in a unit orm 
molecular magnetic field the number of lines of 
force cut by the radius vector at each revolution 
is one and the same universal constant. In a 
paper read before the Royal Society of Edinburgh 
in November, 1920, the present writer attempted 
to show that, without any restriction as to the 
uniformity of the magnetic field, when any 
number of point charges are revolving round an 
axis with a common angular velocity, the number 
of magnetic tubes passing through the stationary 
circular orbits is equal to an integral number of 
times the constant h/e. Recently an attempt has 
been made to extend the result to the more 
general case of an electron revolving round the 
positive nucleus in an elliptic orbit. It has been 
shown independently by Sommerfeld and by W. 
Wilson that the size and shape of the ellipse 
depend upon two integers n and n f , the first intro¬ 
duced by the application of the quantum theory 
to the angular motion, the second by the applica¬ 
tion of the theory to the radial motion. The sum 
of these two integers determines the value of 
Bohr’s W, the total energy of the system with 
the negative sign prefixed. Making certain 
plausible assumptions, it appears that the total 
number of quantum magnetic tubes passing- 
through the elliptic orbit is simply this sum, 
n + n l . This result is obtained by employing the 
generalised form of the quantum theory first put 
forward by \V. Wilson and used with such 
success by Sommerfeld and others. 

On this theory the mean value of the kinetic 
energy corresponding to a particular degree of 
freedom is equal to -Jnhv, where the mean value 
is taken over the period, x/v, corresponding to 
the co-ordinate under consideration. It is now 
assumed that this mean energy may be identified 
with electrokinetic energy. The periodic motion 
of an electric charge e in an orbit with high fre¬ 
quency v is regarded as equivalent to a current 
ev, and the electrokinetic energy may then be 
written £Nev, where N is the number of magnetic 
tubes passing through the actual orbit, but corre¬ 
sponding to the particular co-ordinate in ques¬ 
tion. Equating the two expressions for the 
energy, we find at once 

N —n(hje). 

It must, of course, be admitted that we do not 
get out of the equations more than we put into 
them, so that the assumptions made above virtu¬ 
ally imply the existence of discrete tubes of mag¬ 
netic induction. It is to be noted that we are 
concerned twice over with the process of taking 
a time average of a certain quantity, first in 
evaluating the mean kinetic energy, and secondly 
in evaluating the electrokinetic energy and assum¬ 
ing the moving charge as equivalent to a current 
-ev. In the words of Dr. Norman Campbell, 
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.‘"Classical dynamics, it is clear, is only ‘statist¬ 
ical’; what are the principles of the elements 
of the statistical group is the main problem of the 
physics of the future.” The suggestion now made 
is that the quantum tube is the element referred 
to. 

The physical existence of Faraday’s magnetic 
tubes conforms in many respects to the mode of 
representation suggested by Sir Joseph Larmor : 
“One or more electrons constrained to move 
round a channel would be like an amperean 
current. It is not unlikely that constraint of this 
kind will have to, be introduced into molecular 
models to give an account of paramagnetism and 
ferromagnetism-—namely, structure in space or 
atom involving channels more or less definite for 
the electrons to circulate in.” On the present 
view such channels or partitions would be pro¬ 
vided in consequence of the discrete nature of 
the tubes of magnetic induction, which would 
determine the radius of the permissible orbit 
which an electron describes about the nucleus and 
account for the property of rigidity. 

Sir Oliver Lodge, in a recent paper (Phil, Mag., 
vol. 41, p. 942, 1921), writes as follows :— 

“ Magnetic lines are always closed curves; there 
is no known way of generating them; they always 
pre-exist, though they may be of atomic or mole¬ 
cular magnitude, and in a magnetic field are 
opened out so as to enclose a perceptible area. 
This is generally admitted to be the process of 
magnetisation, and when the magnetism ceases 
the lines shrink up into infinitesimal, or practic¬ 
ally infinitesimal, orbits again. That the quantum 
is associated with these ultimate magnetic units 
is exceedingly likely.” 

If we accept the existence of quantum magnetic 
tubes, many questions of great interest suggest 
themselves. YVhat happens in the emission or 
absorption of radiation? Does radiation imply 
the separation or ejection of a quantum tube from 
an atomic system, and absorption the incorpora¬ 
tion of an external tube? Then, again, how are 
electrostatic forces to be regarded? Sir Joseph 
Thomson has pictured a magnetic field as due to 
the motion of electrostatic tubes. It would, of 
course, be possible to reverse the process and 
regard an electrostatic field as set up by moving- 
magnetic tubes. In a suggestive communication 
to the British Association at Edinburgh Prof. 
Whittaker discussed the properties of tubes of 
force in four dimensions, and pointed out that 
such a tube, which would satisfy all the require¬ 
ments of the relativity theory, would involve both 
the electric and the magnetic vector. Further, in 
the four-dimensional world it is action, not energy, 
which is conserved, so that the field appears open 
for a direct application of the quantum principle. 
The experimental physicist may feel somewhat 
appalled at the prospect of such a solution of his 
difficulties, but it may yet be necessary to invoke 
a four-dimensional tube of force as the unit brick 
from which a universe may be constructed. 
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The ’ Mineral Industry of India. 1 

By Prof. Henry Louis. 


vU INCH the year 1903 the Geological Survey of 
^ India has published quinquennial records of 
mineral production upon the lines laid down by 
the then director, Sir Thomas Holland, and these 
have supplied an invaluable summary of the de¬ 
velopment of the mineral resources of India, and, 
above all, of the industrial progress of the Penin¬ 
sula. The volume before us, on exactly the same 
lines as its predecessors, is of especial interest, 
because it covers a period which may fairly be 
looked upon as that of the modern industrial 
awakening of India. Before the war the develop¬ 
ment of the Indian coalfields had commenced ; there 
was a small but scarcely flourishing iron industry, 
and a few industries other than native industries 
were coming into existence. The war, with its at¬ 
tendant disturbance upon the world’s shipping, 
profoundly affected the economic situation in India, 
and compelled India to produce for herself 
materials which it had hitherto been found more 
convenient to import. The majority of the indus¬ 
tries thus founded have become stabilised, and 
among others the foundations for a great iron and 
steel industry have been laid. It would not be 
wholly surprising if, within a relatively short 
period, India were in a position to export steel 
billets to this country instead of receiving iron 
and steel from us. 

So far as natural resources are concerned, an 
iron industry depends essentially upon the produc¬ 
tion of coal and iron ore. During the period under 
review the production of coal rose from about 
1 6' i million tons in 1914 to 20 J million tons in 
1918, thus increasing by nearly *25 per cent. The 
values at the pit’s mouth given in these records 
depend to a great extent upon the position of the 
collieries and the demand for coal in their imme¬ 
diate vicinity; furthermore, during 1917 and 1918 
the prices were fixed by the Coal Controller on 
behalf of the Government, and, therefore, have no 
statistical value. The prices for 1916 are, there¬ 
fore, the most recent prices that can be considered 
here. The two provinces of Bengal and of Bihar 
and Orissa are the most important coal producers, 
having during the period under discussion pro¬ 
duced more than 90 per cent, of the total output, 
and the average value per ton of coal in these 
two provinces in 1916 was 4s. 2d. at the pit’s 
mouth (taking the rupee at is. qdL). There appear 
to be enormous quantities of high-class iron ores 
in the two provinces above-named, averaging above 
60 per cent, of iron, and containing for the most 
part moderate proportions of phosphorus with rela¬ 
tively little silica; the value of the ore, even of 
this high quality, was in 191815. Sd. per ton. 
When these prices are compared with prices at 
home it will be seen that they are only about one- 
eighth of corresponding prices in this country, 

1 Records of the Geological Survey of India. Voi. 52., April. 1931 
“ Quinquennial Review of the Mineral Production of Tndia for the’Years 
1914-18.” By.the Director and Senior Officers of the Geological Survey of 
India. 
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• and when it is further borne in mind that Indian 
labour is plentiful, is still cheap in spite of its in¬ 
creases in recent years, and is intelligent, docile 
i and reasonably efficient, it must J>e fairly obvious 
that we in the old country can scarcely hope to 
i compete with India as an iron-producer. 

An examination of the figures respecting coal 
production brings out the importance of the Indian 
coal output; it is greater than that of any other 
British Dependency, and its rate of development 
appears to be exceeded only by that of Japan; it 
is interesting to note that in 1885 India and Japan 
each produced 1,294,000 tons, whilst in 1918 India 
produced 20,722,000 and Japan 27,579,000 tons. 
The efficiency of the Indian coal-miner appears to 
be relatively low, mainly because, on account of 
; the cheapness of the labour, much work is done 
; by hand in India which is done by mechanical 
means elsewhere; in the Indian coalfields the 
j system of transporting coal in baskets carried on 
the head is not yet wholly extinct. Nevertheless, 

! the output per person employed during the period 
i under review was about 108 tons per person, or 
< just about half of what it is in this country. The 
most important feature, however, is that the out¬ 
put per worker employed below ground has in- 
| creased, and is steadily increasing, this being the 
opposite to what we unfortunately find to be the 
case in this country. Concurrently with this im¬ 
provement we find that the accident death-rate 
| is decreasing; during the quinquennial period 
: here discussed the death-rate per thousand 
persons employed was 1-14, whilst during the 
; corresponding period in the United Kingdom it 
| was 1*3. 

| The report also directs attention to the fact that 
; coal-cutting machinery is on the increase in India; 

! that the Indian collieries are admirably adapted for 
| the employment of electricity underground; that 
1 several important schemes for electric supply to 
the coalfields are in contemplation; and that the 
j Indian workman is naturally highly adaptable to 
| the handling of electrical machinery; and it is pre- 
j dieted that the result of the more extended use 
j of electricity will be to cheapen costs still further, 
t Competition with Indian coal will thus be ren- 
j dered still more difficult so far as we are con- 
! cerned, and the prediction that Indian coal will 
; before long supply Egypt, and may even compete 
j with us in the Mediterranean, appears by no means 
j impossible of accomplishment. 

In other respects- the mineral industry of India 
appears to be in a thoroughly successful condition, 
| and shows signs of a steady advance, the value of 
] the output having more than doubled itself in the 
1 last ten years. Attention may be directed to the 
fact that India is now manufacturing its own ferro- 
! manganese, and that it is hoped before long to 
produce sulphuric acid from indigenous materials 
j, —namely, from the rinc concentrates produced by 
the Burma Corporation at Bawdwih. 
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Liquid Air 

A N Order in Council (1921, No. 1194) has been 
issued exempting- explosives made by im¬ 
pregnating absorbent carbonaceous material with 
liquid air or oxygen from that provision of the 
Explosives Act which requires the manufacture 
of explosives to be carried out in licensed pre¬ 
mises. This Order will, therefore, enable free 
competition between explosives of the usual type 
and mixtures of liquid oxygen with a fuel that 
can be made on the spot shortly before firing. 

Liquid oxygen explosives originated; in Ger¬ 
many, but before the war had no great vogue. 
During the war they were used on a fairly large 
scale by the Germans in non-gaseous coal mines, 
in iron mines, and for the destruction of machinery 
in French steel plants. This development was 
occasioned by the need for conserving Germany’s 
supply of nitrates for the manufacture of military 
explosives. 

The increasing cost of explosives and the im¬ 
proved methods of obtaining liquid oxygen make 
the problem of producing explosives by the simple 
method of saturating materials like wood-meal 
with liquid oxygen an attractive one. The ex¬ 
plosives so produced also present certain advan¬ 
tages, especially as regards freedom from danger 
in transport, storage, and handling, but they have 
certain inherent disadvantages: thus, the rapid 
evaporation of the liquid oxygen necessitates 
rapid 1 firing and so limits the number of shots 
that can be fired in one blast; it is necessary to 
have a liquefying plant close at hand; and the 
explosive cannot be used in fiery mines. 


Explosives. 

The plant required for liquefaction must be 
capable of turning out a product containing at 
least 85 per cent, of liquid oxygen. This is con¬ 
veyed in Dewar vessels to the proximity of the 
rock face, where it is poured over a paper cart¬ 
ridge containing carbonaceous matter of different 
kinds, such as carbonised cork, or wood-meal, 
with or without the addition of petroleum. The 
impregnation of this cartridge with the liquid 
oxygen is carried out in, a cylindrical vacuum- 
jacketed vessel, care being taken that the im¬ 
pregnated cartridge contains sufficient oxygen to 
ensure the total combustion of the carbonaceous 
filling and of its paper envelope. The impreg¬ 
nated cartridges are then pushed into the bore 
hole, where they are detonated by means of the 
usual detonator, or in some cases simply by a 
gunpowder fuze. According to another method 
the cartridges are impregnated in the bore-hole 
itself. The violence of this explosive is compar¬ 
able with that of the more intense blasting agents, 
but much depends upon the manipulative skill of 
the workers. 

For industrial purposes, since the war, there 
has been a general reversion to explosives based 
on nitrates, but it is understood that liquid air 
explosives are still used in Germany to a limited 
extent, and that experiments are being - made 
with them in certain French Departments. 
Their investigation is also being carried 
on by the United States Bureau of Mines, 
which has issued a preliminary bulletin on 
the subject. 


Obit 

Prof. F. A. Bainbridge, F.R.S. I 

P ROF. FRANCIS ARTHUR BAINBRIDGE j 
passed away on October 27. His friends 1 
knew he was not well enough to- carry on his usual 
busy life of teaching and research, but none fore¬ 
saw that his life would be suddenly cut short by 
heart failure. He was only forty-seven years old 
and in the prime of his career. Our deep sym¬ 
pathy goes out to his widow and little daughter. 

Prof. Bainbridge had for years been a man of 
poor physique, and it was a wonder to his friends 
how, in spite of frequent attacks of illness, he 
contrived to do so much useful work. He was 
modest and retiring, but his catholic interest in 
scientific work and in things in general made 
him a delightful and lovable companion. He was 
a skilful experimenter, a clear writer, and an 
excellent teacher. Such men we can ill spare. 
The book ( u Essentials of Physiology ”)' he wrbte : 
with the late Prof. Menzies is highly esteemed, 
and illustrates to the full the power he had of 
interesting? his ; readers and of making crooked 
paths Straight. '■'* 

; Prof. Bainbridgewas bern at Stockton-on-Tees, - 
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educated at the Leys School, and then at Trinity 
College, Cambridge. Plis medical studies were 
carried out at St. Bartholomew’s, and after a 
brilliant academic career he filled several minor 
posts in that hospital. His earlv researches were 
carried out at University College. Among the 
positions he held were British Medical Research 
Scholar, demonstrator in pharmacology at St. 
Bartholomew’s, Gordon lecturer on pathology at 
Guy’s, Jenner Memorial student and assistant 
bacteriologist at the Lister Institute, later the 
professorship of physiology at Newcastle (1911,), 
and finally, 1915, he returned to his old school, 
St. Bartholomew’s, as university professor of 
physiology. At the outbreak of war he at 
once offered his* services, received a temporary 
commission in the R.A.M.C., and had charge of 
a military hospital af Newcastle; he worked also 
on the action ,pf poison gases at Millbank, and 
gave lectures on that subject in cadet training 
schools throughout the country; but the stress of 
work was too great, and his health broke down, 
so that he‘had to resign his commission. His 
devotioa . to. duty ...of all kinds made him ,au 
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example to us all. His honours included the 
F.R.C.P. and F.R.S. 

Instead of attempting- to give a list of Prof. 
Bainbridge’s published researches, I will quote 
from a document drawn up by Prof. Starling- 
which admirably gives the main features of his 
work; he has allowed me to use it:— 

“ A very large proportion of Prof. Bainbridge’s 
work represents important additions to knowledge 
which have found a permanent place in the record 
of scientific discovery. In pathology his most 
important work was in the differentiation of the 
different types of para-typhoid bacilli, a study 
which has been carried very far in later years. 
It was, however, on the physiological side that 
his work was of most importance. In his re¬ 
searches on lymph formation he took up the ques¬ 
tion of the tissue lymph and defined for the first 
time the part played in lymph formation by the 
metabolism of cells. Working on the sub-maxil¬ 
lary gland and the liver, he pointed out the 
defects in the secretory theory and showed that 
all the results obtained might be explained as 
due to the production of metabolites in the cells 
and the consequent rise of osmotic tension in the 
tissue fluid which had the effect of attracting fluid 
from the blood vessels and adding to the lymph 
flow- from the part. The question of the 
mechanism of urinary secretion was one which 
occupied him frequently through his scientific 
career. His earliest work, carried out with Bed- 
dard, consisted in a repetition of Nussbaum’s ex¬ 
periments, avoiding many of the sources of fal¬ 
lacy which these contained. At first he was in¬ 
clined to ascribe a secretory function both to 
glomeruli and to tubules, but later, in experi¬ 
ments carried out at Newcastle, he was led to 
adopt Cushny’s view, in the support of which he 
brought forward many new and ingenious experi¬ 
ments. His work with Evans on the functions 
of the mammalian kidney fed with blood from a 
heart-lung preparation was, unfortunately, only 
in the nature of a preliminary communication, but 
the method promises to be of considerable value 
for the elucidation of many problems connected 
with urinary secretion. His work on the gall¬ 
bladder with Dale was a useful contribution to a 
department of physiology in which knowledge is 
very deficient 

“Most interest, however, attaches to his latest 
work on the circulation, and especially to the dis¬ 
covery of the relationship which holds between 
pressure on the venous side of the heart and the 
rate of the heart beat Many attempts had been 
made to explain the acceleration of the pulse 
which occurs in exercise. The pace-maker itself 
is unaffected by the pressure in the auricular 
cavity, though a quickening of the pulse is* one of 
the methods adopted by the organism for enabling 
the heart to deal with the greater inflow of blood 
Into this organ which accompanies muscular exer¬ 
cise. Bainbridge showed that any rise of pres¬ 
sure on the venous side of the heart caused a, 
quickening of the beat, partly by inhibition of the 
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vagal tone, partly by reflex excitation of - the 
accelerator mechanism. This condition is the 
converse of that which is expressed as Marey’s 
law, a rise of pressure on the ventricular side 
tending to cause reflex slowing of the heart, and it 
is therefore described as 4 Bainbridge’s law/ The 
review of the whole subject of the physiology of ex¬ 
ercise, which he undertook in writing a comprehen¬ 
sive monograph on the subject, suggested many 
new problems for work on the circulation, and he 
was making plans to attack these problems, partly 
alone, partly in conjunction with other physiolo¬ 
gists, when his work was brought to a sudden 
and premature close; but he was happy in his 
work and in the planning of new researches, and 
he would be content that others should build on 
•the foundations which he has laid down/’ 

Prof. Bainbridge married in 1905 Hilda Wini¬ 
fred, daughter of the Rev. E. Thornton Smith. In 
his wife he found a companion keenly interested in 
his work, who, by her constant co-operation and 
care, enabled him to utilise his talents to the full, 
in spite of the disability of ill-health from which 
he suffered. W. D. H. 


Dr. W. S. Bruce. 

The untimely death on October 29, at the 
age of fifty-four, of William Speirs Bruce 
removes a leading oceanographer and the 
foremost British authority of his time on 
Polar regions. From the age of twenty-five 
Bruce had devoted practically his whole life 
to the exploration of Polar lands and seas, 
and had to his credit no less than twelve 
Arctic and two* Antarctic expeditions. On the 
eve of completing his medical course at Edin¬ 
burgh he sailed for the Antarctic in the Dundee 
whaler Balaena in 1892. The visit of this and 
other whalers was of course a commercial venture, 
and though Bruce was mainly* occupied in assist¬ 
ing the crew in sealing, he found time to make 
many valuable observations in the north-western 
part" of the Weddell Sea, the first scientific 
observations made in those regions for half 
a century. Returning home the following 
year, he "became an assistant in the Challenger 
"office, and later was in charge of the observatory 
on the summit of Ben Nevis until 1896, when at 
a few hours’ notice he sailed in the Windward 
to Franz Josef Land with the Jackson-Harmsworth 
Polar expedition. For a year, he assisted in the 
survey of the archipelago and made valuable 
collections, and he was present at the historic 
meeting with Dr. F. Nansen on his return from 
the Polar ocean. In 1898 Bruce sailed with Major 
A. Coats to Novaya. Zemlya, Kolguev, and Hope 
Island, and later in the same summer with the 
Prince of Monaco to Spitsbergen. This was idle 
first of many cruises with the Prince bf Mbdafco, 
and laid the foundation of Bruce’s wide and 
authoritative knowledge of Spitsbergen and its 
natural history. 

Since his return from the Antarctic Bruce had 
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never ceased urging the renewal of Antarctic 
exploration. The difficulties in awakening interest 
and raising the funds were great, especially for a 
man of Bruce’s sensitive and retiring nature; but 
he was dauntless, as ever, in the pursuit of his 
aim. Largely through the liberality of the late 
Mr. James Coats, of Paisley, and Major Andrew 
Coats, but also by public subscription in Scotland, 
sufficient funds were raised, and^ in 1902 the 
Scottish National Antarctic Expedition sailed in 
the Scotia for, the Weddell Sea, returning in 1904. 
The expedition, like all with which Bruce was 
associated, had no record-breaking aims except 
in the amount of scientific work to be accom¬ 
plished. It devoted chief attention to oceano¬ 
graphy, zoology, and meteorology. From all points J 
of view it was a great success. By the unexpected 
discovery of Coats Land in lat. 74 0 S., some half¬ 
million square miles were added to the area of 
Antarctica. More than 10,000 miles of ocean were 
sounded and investigated, and collections were 
made in depths down to 3,000 fathoms. "With the 
single exception of the Challenger, the Scotia 
collections have never been equalled in size and 
importance. 

The expedition founded a meteorological station 
at the South Orkneys, which has since been main¬ 
tained by the Argentine Government. Later 
attempts to organise a new Antarctic expedition 
failed for want of funds; but Bruce devoted him¬ 
self to publishing the scientific results of the 
Scotia expedition and the foundation of the Scot¬ 
tish Oceanographical Laboratory in which he 
hoped to see the nucleus of a great oceano¬ 
graphical institute in Edinburgh. He also paid 
repeated visits to Spitsbergen, exploring and 
mapping in detail Prince Charles Foreland and 
taking a leading part in the economic development 
of the archipelago. 

Bruce' received the gold medal of the Royal 
Scottish Geographical Society (1904), the patron’s 
medal of the Royal Geographical Society (1910), 
the Neill prize and gold medal of the Royal Society 
of Edinburgh (1911-13), and the David Living¬ 
stone centenary gold medal awarded by the Ameri¬ 
can Geographical Society (1920). He was an 
honorary LL.D. of Aberdeen (1907), and was 
nominated by the Prince of Monaco a member of 
the committee of the Oceanographical Institute of 
Paris. His publications include “ Polar Explora¬ 
tion ” (1911), “The Weddell Sea: An Historical 
Retrospect ,s (1917), and many zoological and 
oceanographical papers in transactions of various 
societies and in the Scotia results. 

No man could give himself more wholly to his 
work than Bruce did, or ask for less reward : 
publicity in any form was distasteful to him. He 
shrank from a life lived in public, but he was 
tireless in advancing Polar exploration even when 
he himself could not share in the expedition con¬ 
cerned. As a leader his indomitable spirit, invari¬ 
able thoughtfulness for others, and' cheery com¬ 
radeship endeared him to all whq served with 
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him. His last instructions contain an appeal for 
further Antarctic work in their directions that 
after cremation his ashes are, if possible, to be 
scattered in the South Atlantic ocean about 
long. 10-15° E. in a high southern latitude, a 
region where exploration is much needed. 

R. N. R. B. 


Prof. F. E. Armstrong. 

The death of Prof. F. E. Armstrong, which 
occurred after a very brief illness on October 28, 
deprives the University of Sheffield and the mining 
industry of a .man who had already rendered great 
services to both and would have rendered many 
more had he lived. Born in 1879, ^ 1C son of the 
Rev. R. A. Armstrong, a Liverpool Unitarian 
minister, Francis Edwin Armstrong was educated 
at Giggleswick School and University College, 
Liverpool. After spending some time in an elec¬ 
trical engineering firm, he became an articled pupil 
at the Tinsley Park Colliery, Sheffield, and after¬ 
wards assistant to Mr. J. H. W. Lavcriek, 
first in Derbyshire, and then in Warwickshire. In 
1906 he went to Mexico to manage the collieries 
of the late Sir Ernest Cassel, and also visited and 
reported on mines in British Columbia. He re¬ 
joined Mr. Laverick in Sheffield, and in 1913, 
when acting as engineer to the Askern Coal and 
Iron Co., Doncaster, he was appointed to the 
chair of mining in the University of Sheffield, a 
position which he was exceptionally well qualified 
to fill, from his wide practical experience and theo¬ 
retical knowledge. ITe was an admirable teacher, 
and had a great influence among mining men of 
the district in which he taught. In 1:914 volun¬ 
teered for service with the Friends’ Ambulance. 
Unit, and took his motor-car to Prance, where he 
did useful work. In 1917 and 1918 lie was head 
of the Labour Section of the Coal Mines Depart¬ 
ment of the Board of Trade, and in 1919 was 
appointed a member of the committee on miners’ 
lamps. His work on this subject was of great 
value to the committee, and was still proceeding. 

Kindly and generous, with an ardent love of 
justice, Prof. Armstrong was keenly interested in 
social, political, and religious questions, quietly 
and unobtrusively taking an active part in many 
movements of reform. He worked unselfishly, 
without thought of reward, and might have played 
an important part in the regeneration of the coal¬ 
mining industry. His early and unexpected death 
came as a shock to his colleagues and students, 
whose affection and esteem he had won by his 
kindness and high moral character. 

C. H. D. 


The death is announced, on November 4, at 
thirty-seven years of age, of Mr. Herman Sloog, 
honorary secretary of the Groupe Inter-Universi- 
taire' Francb-Britannique, the Society des In- 
g&iieurs Civils de France, and the Office National 
des Uhiversiffis et Ecoles Francaises. 1 1 
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The Duke on York visited Sheffield on Novem¬ 
ber 4 and inspected the works of Messrs. Hadfield, 
Ltd., and of Messrs. Joseph Rodgers and Sons, in 
addition to taking part in several functions in the 
city. In the course of the ceremony of opening a 
new power station for the electricity department of 
the Corporation of Sheffield, his Royal Highness 
referred to the intention of the Corporation to extend 
the system of electric lighting to the homes of the 
working‘people, and went on to say :— 16 The enormous 
power station which I am about to open, with all its 
mechanical and scientific devices, graphically illus¬ 
trates the last word in economy, and must effectively 
cheapen production, improve trade, and thereby lessen 
unemployment. If, in order to meet competition in 
the markets of the world, manufacturers are forced 
to economise, it is, in my view, a better policy to 
seek a solution of the problem in scientific research 
than merely to fall back upon a curtailment of wages. 

In the future the prosperity of the manual worker 
depends so largely upon scientific development in our 
industries that I would appeal to our younger genera¬ 
tion, in whose advancement I have so deep an interest, 
to let this truth sink well into their minds. If Britain 
is to maintain her proud position among the nations 
of the world, they must contribute their quota of 
science, as in the past generation was done by such 
men as Kelvin, Watt, Stephenson, and Hopkinson.” 

It is appropriate that such words should be spoken in 
Sheffield, the principal industry of which, the manu¬ 
facture of steels of high quality, owes more than most 
to scientific research. The manufacturers of the city 
have recognised this fact in their continued support 
of their University, which has been closely associated 
with the scientific advancement of industry; and at 
the present moment, when industry is faced with such 
a host of economic difficulties, the lesson is more than 
ever needed, and the wise warning of the Duke of 
York deserves the attention of all who look for an 
escape from the present condition of stagnation. 

The forthcoming Royal Society High Altitude Ex¬ 
pedition to Peru sails in the third week of this month. 
The expedition proposes to study the adaptation of 
man to life at or above the altitude of 14,000 ft. 
As compared with other localities in which this 
type of work has been carried out, Peru possesses 
certain advantages (1) Being near the equator, the 
effects of altitude are less complicated by those of 
cold than in higher latitudes. (2) The Central Rail¬ 
way of Peru, the highest standard-gauge railway in 
the world, ascends the Andes to an altitude of 
15,885 ft. (3) A mining population lives and works 
in localities situated above 14,000 and 16,000 ft., or 
even higher. It is alleged, for example, that the 
porters at the town of Cerro de Pasco, in the Andes, 
raise the ores 600 ft. from the mines by carrying loads 
of 160 lb. of mineral many times in the day. There 
is probably no other population which carries on such 
heavy work in so rare an atmosphere. Experimental 
methods for the study of the circulatory and respira- 
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tory systems have advanced so much within the last 
ten or twenty years that the time seems ripe for their 
application to the extraordinarily interesting problems 
which life at high altitudes presents. Donations 
towards ‘the expenses of the expedition have been 
received from the following :—The Royal Society, the 
Harvard Medical School, the Carnegie Fund', the 
Moray Fund, the University of Toronto, the Rocke¬ 
feller Institute, the Presbyterian Hospital, New York, 
Sir Peter Mackie, and Sir Robert Hadfield. 

Ox Wednesday, November 2, the Secretary of State 
for War (Sir L. Worthington Evans) unveiled in the 
examination hall of the Pharmaceutical Society, 
17 Bloomsbury Square, a bronze relief portrait of the 
late Lt.-Col. E. F. Harrison, who played such a 
prominent and important part in combating the 
poison gas used by the Germans. The hall, lined with 
a guard of honour furnished by the University of 
London O.T.C., was filled with a distinguished com¬ 
pany of pharmacists, representatives of the War 
Office, officers in uniform, and graduates of the Uni¬ 
versity in their academical robes. The platform was 
occupied by the president of the society (Mr. E. I. 
Neathercoat), the president of the British Pharma¬ 
ceutical Conference (Prof. H. G. Greenish), and the 
Secretary of State for War (Sir L. Worthington 
Evans). The president alluded to Harrison’s scientific 
career, and paid a well-deserved tribute to his energy 
and ability. In 1915, at the age of forty-seven, he 
joined the Sportsmen’s Battalion as a private, but 
I soon after the first gas attack he was transferred to 
the Royal Engineers and became a leading spirit in 
the Anti-Gas Department. His work culminated in 
the production of the small box respirator, which 
proved so effective in counteracting the poison gas 
that no fewer than 22,000,000 were made, Harrison 
being finally appointed Controller of Chemical War¬ 
fare. The Secretary of State for War acknowledged 
in an admirable speech the debt that the War Office 
owed to pharmacy for placing at their disposal the 
benefits of its knowledge and the marvellous results 
of its investigations, and on behalf of every officer 
and man in the Army paid a tribute of respect and 
gratitude to Harrison, by whose devotion and self- 
sacrifice thousands of lives had been saved. Science 
had turned the poisoned arrows of the savages into 
the poison gas of civilisation, and might devise 
weapons more deadly still, so that the soldier’s need 
for science grew greater every day. Sir L. Worthing¬ 
ton Evans then unveiled the memorial, the guard of 
honour presenting arms, and the buglers of the Cold¬ 
stream Guards sounding the “ Last Post ”—an im¬ 
pressive and touching finale to a ceremony marked 
throughout by reverent dignity and grace. 

The Radio New York Central Station, which is 
the most powerful transmitting station yet built, was 
opened on November 5 by President Harding sending 
a message to all the large radio stations in the world. 
After pointing out that such an achievement marks 
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an epoch in the scientific development of radio com¬ 
munication, he said that the earnest hope of the 
American nation is that the peace which blesses their 
own land may presently become the fortune of all 
lands and peoples. The station belongs to the Radio 
Corporation of New York, which already possesses 
several stations capable of carrying Transatlantic 
traffic, notably with Great Britain, Norway, Germany, 
and France. These stations are said to be capable of 
transmitting automatically at speeds of fifty words 
per minute. In the new station six separate antennse 
mounted on towers 400 ft. high radiate from a 
common centre. They are each equipped with their 
own 2oo~kw. alternator. When completed, the space 
occupied by the station and its radiating antennae will 
be 10 square miles. It is said to be capable of trans¬ 
mitting at 100 words per minute. It can transmit 
.and receive messages in all directions simultaneously. 
President Harding’s radiogram was received by 
stations in Great Britain, Norway, France, Germany, 
and Australia, and doubtless by many others. Ac¬ 
cording to the Times, the letters WQK are the call- 
letters of the new station. The frequency of the 
alternating-current supply is about 19,000. The wave¬ 
length used, one of the thirty-nine which have been 
allotted internationally to the United States, is 
16,465 metres. 

Section i (5) of the Safeguarding of Industries Act 
•provided for the appointment of a referee by tlie Lord 
’Chancellor to decide complaints against the inclusion 
or exclusion of articles from the Board of Trade’s 
published lists of articles under the key industry part 
•of the Act. The Times of October 27 contained an 
announcement that Mr. Cyril Atkinson, K.C., has 
been appointed. A day later it was announced that 
•our Customs authorities had given notice that no 
further consignments of goods coming within the 
scope of the Act should be sent from abroad until 
further notice, as their staffs were inadequate to deal 
with the goods already lying at the docks awaiting 
examination. The worst prognostications of the op¬ 
ponents of the Key Industries Bill are thus justified. 
Leaving out of consideration altogether the utility of 
the measure, it cannot be denied that it was rushed 
•through the Commons, where practically all amend¬ 
ments were brushed aside, and treated as a Money 
Bill, thus preventing discussion in the Lords. It is 
already unpopular among many manufacturers and 
traders, and has roused a strong feeling of resentment 
among scientific workers. Many complaints have been 
received by the Board of Trade, so that Mr. Atkinson 
will probably be kept busy. A deputation represent¬ 
ing the British Association of Chemists, which was 
received at the Board of Trade on October 26 by Mr. 
P. W. Ashley, took exception to the inclusion under 
the Act of some hundreds’ of chemical products that 
.are not made in this country at the present time, 
and to many other products that are deemed by the 
association to be outside the scope of the schedule 
■of the Act. , , 

The Mount Everest Expedition returned to Dar- 
jeeling on October 25. Col. Howard Bury V last 
despatch to the Times gives an account of the journey 
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from the base at Ivharta, which occupied twenty days. 
The march from Kharta was up the Arun and Kaiehu 
Valleys to Lumch, Thence the route chosen was via 
the Quick (Cuckoo) Pass and the C.ndompu rope 
bridge over the Arun to Tinki Dzong and Khampa 
Dzong, which was reached on October 11. Messrs. 
Heron, Wheeler, and Raeburn th(‘n went: south over 
the Serpola Pass and the Tecsta Valley through 
Sikkim to Darjeeling, but, owing to the lack of trans¬ 
port on that route, Col. Bury and Mr. Wollaston had 
to take the main caravan back via Linghi and Phan. 
Heavy weather and much snow were encountered on 
this part of the route, but Darjeeling was reached 
without mishap. The season’s work has been very 
satisfactory, and only bad weather prevented the 
climbers reaching a higher altitude on the possible 
route to the summit of Mount Everest which was 
found on the north-cast. The coolies were a great 
success and gave no trouble 1 . Many of them suffered 
no ill-effects at high altitudes, and have volunteered 
for next year’s expedition. The surveyors under 
Major Morsheacl have mapped an area of more than 
13,000 square miles, and Major Wheeler made a 
photographic survey of the whole of the Everest 
group. Important geological and biological collections 
have been made by Dr. Heron and Mr. Wollaston. 
The latter is also bringing back a large collection of 
seeds from the valleys round Mount Everest. 

At the meeting of the Royal Geographical Society 
on Monday the president announced that the members 
of the Mount Everest: Expedition are now on their 
way home, and will be received at a meeting of the 
society in the Queen’s Hall on December 20. Messrs. 
Mallory and Bullock, who diinbod one of the north¬ 
eastern buttresses of Mount Everest to within some 
6000 ft. of the summit, are satisfied that the actual 
configuration of the mountain should not prevent: the 
top being reached. Next year’s expedition is planned 
to leave Darjeeling about March 21 in order that 
May and June may be devoted to the climb, ns these 
appear to be the best months. Col. Howard Bury is 
unable to resume the leadership next year, but some 
of the other members of this year’s expedition will 
go out again. The climbing party is to consist of six 
men. Many of the Himalayan coolies employed this 
year have volunteered to return. The total cost of 
the expedition so far, excluding what the Govern¬ 
ment of India may have expended in survey, is about 
5000L The president paid a tribute to the Tibetan 
authorities for the great assistance they have shown 
to the expedition. 

The annual Huxley lecture of the Royal Anthropo¬ 
logical Institute for the present year will be delivered 
by Mr. H. Balfour in the lecture-room of the Royal 
Society on Tuesday, November 29, at 8.30. The title 
will be “The Archer’s Bow* in the Homeric Poems.” 

The following have been elected officers of the Cam¬ 
bridge PhilosophicaLSociety for the session 1921-22 :— 
President : Prof. Seward. Vice-Presidents; Mr. 
C. T. R. Wilson, Dr. E. H. Griffiths, and Prof. 
Newall. Treasurer: Mr, F. A. Potts. Secretaries: 
Mr. H, H. Brindley, Prof. Baker, and Mr. F* W. 
Aston, New Members of the Council: Mr, H. PL 
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Thomas, Mr. R. H. Fowler, Mr. E. Cunningham, 
and Mr. T. C. Nicholas. 

Even if the Oppau explosion had been heard in 
this country, the fact would have been very difficult 
to prove, and it is therefore not surprising that the 
Air Ministry should announce a negative result to 
their inquiries. The explosion took place at 6.32 a.m. 
(G.M.T.) on September 21, and should have been 
heard in England between 7 and 7.30 a.m. Only 
four out of forty-eight correspondents refer definitely 
to this time, “and there is little to indicate that 
the noises they mention differed from others which 
could not have been due to the explosion.” 

A sum of 250,000 l. has been allocated to forestry 
from the Unemployment Fund. The Forestry Commis¬ 
sioners who will administer this sqm wish to direct 
attention to the grants that are offered, the object being 
the relief of the unemployed and the promotion of 
afforestation. As regards local authorities, a free 
grant of a fixed sum (approximately 60 per cent, of 
the labour bill) is obtainable for every acre planted. 
Provision has been made for assistance towards meet¬ 
ing unemployment by means of free grants to wood¬ 
land owners who provide work for unemployed. In 
ordinary cases 3Z. per acre is the sum available, but 
where the areas are covered with scrub the grant may 
amount to 5Z. in all. Inquiries regarding grants, and 
offers of land for planting, should be addressed, for 
England and Wales, to the Assistant Commissioner, 
Forestry Commission, 1 Whitehall, London, S.W.i, 
and as regards Scotland, to the Assistant Commis¬ 
sioner, Forestry Commission, 25 Drumsheugh 
Gardens, Edinburgh. 

On November 2 the Natural History Museum Staff 
Association held a very successful and largely attended 
scientific reunion—the third and last for the current 
year—in the board room of the museum by permis¬ 
sion of the Trustees. Many interesting specimens 
recently acquired by the museum were exhibited, the 
more important of them being a series of 
marine invertebrates from Japan collected and 
presented by Mr. Alan V. Insole, which included 
many rare and remarkable forms; the foetal African 
elephant, the third known in point of smallness, pre¬ 
sented by Mr. H. A. Hop wood; a series of minerals 
and rocks from the Simplon Tunnel, including fine 
crystals of purple anhydrite, presented by Mr. F. N. 
Ashcroft; and fossils, mostly ammonites, from a 
single bed of marl in Lower Lias at Charmouth. 
Lord Rothschild showed examples of melanic aberra¬ 
tion in Lepidoptera, and considerable interest was 
taken in Mr. M. Maxwell's remarkable photographic 
enlargements of East African big game, especially 
those showing giraffes in full gallop. Dr. F. A. 
Bather gave a short lecture on “Tubular Quartzites 
and Sandstones.” 

A report of the inaugural meeting of the Institu¬ 
tion of Rubber Industry held on October 19 at the 
Royal Society of Arts appears in the India-Rubber 
Journal for October 22. Sir Henry Wickham,_ who 
in 1870 brought the first Hevea seeds from the banks 
of the Amazon to Kew, was the guest of the evening. 
After the address of the president, Mr. J. H. C. 
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Brooking, Mr. H. Rogers, manager of Messrs. 
James Lvne Hancock, Ltd., gave an interesting review 
of the history of rubber manufacture. The firm 
mentioned was founded by the great English pioneer 
of the rubber industry, Thomas Hancock (1786-1865). 
The Indians of America were the first to use caout¬ 
chouc, and from them we get the term “India/ 5 " 
while the word “rubber” is due to Priestley’s use 
of the substance in 1770 for erasing pencil-marks. 
Up to 1840 only unvulcanised rubber was used. The 
credit of first producing rubber which would with¬ 
stand changes in temperature without getting soft 
and sticky belongs to Charles Goodyer, an American, 
who died In 1861. In 1843 Hancock took out his 
patent for vulcanising by sulphur alone. This was 
twenty years after Macintosh had patented his method 
of rendering fabric impervious to rain and wind. 
Hancock was assisted in his development of the manu¬ 
facture of rubber by his four brothers, one of whom* 
Walter Hancock (1799-1852), was a pioneer of steam 
road-cars. 

In the issue of Discovery for November Mr. F. W- 
Hall describes the excavations which have disclosed 
the buried Roman city of Timgad, or Thamugadi,. as 
its founder called it, in Algeria, about a hundred miles 
from the northern coast and little more than twenty 
from the nearest French settlement at Batna. It can 
be compared only with Pompeii, but in some ways 
Timgad is even more Roman. Pompeii grew out of 
an old Oscan town, and its architects never had a free 
hand in laying it out, but Timgad, founded by the 
Emperor Trajan in a.d. 100, [was systematically 
planned as a fortified frontier town to resist the attacks 
of the wild tribes of the south. It is built in the 
form of a Roman camp, a true square with an area of 
about 30 acres. But it is not quite symmetrical, and 
the avenue from east to west conforms to the align¬ 
ment of the great road from Lambacsis to Thevestc. 
Its roads, drainage system, and public baths were con¬ 
structed with the efficiency which marks all Roman 
work; a fine system of public markets met the wants 
of trade, and a public library promoted intellectual 
culture. Its end came when in 533 Belisarius destroyed 
Vandal power by his victory near Carthage and, in 
alarm, the Berber tribes swept down from their moun¬ 
tains and destroyed it. Excavations by the French 
Government began in 1880, and have continued to the 
present time, throwing “a flood of light upon Roman 
life and history by disclosing the authentic features of 
a daughter city of Imperial Rome.” 

A long account, accompanied by a sketch-map, of 
the work of the Canadian Arctic Expedition of 1913-18 
is given in the Geographical Journal for October by 
Mr. V. Stefansson. Apart from the anthropological 
and biological observations, which are not yet ready 
for publication, the main results include the rectifica¬ 
tion of the coast-line of Banks Island, Prince Albert 
Land, and Ellef Ringnes Island, and the discovery of 
two new islands in the Gustav Adolf Sea and one 
between Isachsen Island and Cape Thomas Hubbard* 
These islands have not yet received names. By a 
journey northward over the ice of the Beaufort Sea 
Mr. S. Storkersen proved the non-existence of the 
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mythical Keenan Land by getting a sounding of more 
than 3000 metres on its site. It is of 'interest to note 
that during his journey Mr. Storkersen and his com¬ 
panions drifted on an ice-floe more than 450 miles 
during six months, but were unable to discover any 
definite current in the southern part of the Beaufort 
Sea; the direction of drift varied with the local 
winds. This absence of definite current precludes the 
feasibility of exploring the Beaufort Sea by an ice¬ 
bound drifting ship. On the other hand, Mr. Stefans- 
son hopes on his next expedition to explore it by 
means of small sledge-parties travelling over the sea- 
ice and depending solely on seals for food. 

“Could the Drought of 1921 have been Fore¬ 
casted? ” is the subject of an article by Mr. C. E. P. 
Brooks in the Meteorological Magazine for September. 
The author suggests that while the abnormal weather 
of the past spring and summer in Europe is fresh in 
everyone’s memory, it is an interesting exercise to 
apply the principles of the Roseau Mondial, dealing 
with the world’s meteorology, and by constructing 
charts of pressure and temperature deviations from 
normal to attempt a prompt explanation. Charts 
have been constructed for the months of December, 
1920, to June, 1921, comprising North America, the 
Atlantic, Europe, India, and much of Africa. For 
the period of the drought extending from February 
to June anticvclonic conditions prevailed generally qver 
Europe and North America. The pressure attained its 
maximum near Valencia, where it was 6-2 mb. above 
the normal, whilst at Spitsbergen the deficiency was 
6-5 mb. Temperature was slightly below' the normal 
in the south, hut much above the normal in the north. 
Most of the district covered by the chart suffered from 
drought. Especial mention is made of Exner’s prin¬ 
ciple, which asserts that low pressure over the Arctic 
basin in winter is normally associated with high pres¬ 
sure over the Atlantic west and south-west of Ireland 
and with high temperature over the British Isles in 
the same season. The author extends Exner’s dis¬ 
covery, and is of opinion that some idea of the rain¬ 
fall of the spring and early summer in the British 
Isles may probably be obtained from a study of the 
pressures and temperatures of the Arctic basin during 
the preceding months. Low Arctic pressure is said to 
cause low British rainfall, and high Arctic pressure 
high British rainfall. 

Prof. H. H. Dixon, of Trinity College, Dublin, has 
devised a handy method for the measurement of trans¬ 
parent microscopical specimens situated on the stage 
of any microscope possessing a reasonably good sub¬ 
stage condenser. A small transparent screen, divided 
by sets of thin black lines into small squares, is held 
by a suitable adjustable folding stand so as to inter¬ 
cept normally the light falling on the plane mirror 
of the microscope. By a slight motion of the sub-’ 
stage focussing adjustment the image (formed by the 
substage condenser) of the lines on the screen is 
brought into focus at the same time as the image 
of the specimen seen in the microscope. Of course 
the size of the intervals between the first images of 
; the .lines has to be pleasured once and for all, either 
7y;pethra^ stage micrometer slide of 
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the usual type, or approximately by means of some 
object of known dimensions. In order to keep the 
screen in a known position in successive measure¬ 
ments the top of it usually rests against the stage. 
The makers claim that the regular sub-division of the 
field by the images of the lines is of assistance in 
making accurate drawings of microscopic objects. As 
the result of tests, we can say that the arrangement 
fulfils all that is claimed for it. It is called the 
“Ghost Micrometer,” and is made by Mr. G. H. 
Mason, 5 and 6 Dame Street, Dublin. 

The various theories of atomic structure current 
at the present time agree in ascribing the spectrum 
emitted by an atom to the electrons. If the electrons 
emit radiation independently of each other the separa¬ 
tion in a magnetic field of the components of a 
spectral line should be proportional to the field, and 
deviations from this law may he taken as indication 
of some kind of coupling between the electrons. At 
the suggestion of Prof. Nagaoka, of the University of 
Tokyo, Mr. Y. Takahashi has measured the separa¬ 
tions of a number of iron lines produced between 
nickel steel electrodes by the spark of an induction 
coil, in the field of an electromagnet capable of going 
to 37,000 gauss. The separation was observed by a 
Hilger echelon with a constant deviation spectroscope 
behind it. For the nine strong violet lines seven were 
found to give separations proportional to the field, 
while two gave larger separations in stronger fields. 
Of the weaker lines some give larger separations than 
usual, which are not proportional to the field* Both 
facts point to the existence of some mutual influence 
of the electrons on each other. 

During the war a considerable area of Northern 
France and Belgium was entirely re-mapped, largely 
from aeroplane photographs taken by a camera rigidly 
fixed to the underside of the aeroplane. The method 
of using these photographs for map production is de¬ 
scribed in Engineering for October 21, in an illus¬ 
trated article by Mr. R. B. Unwin, If the aeroplane 
were slightly tilted when the photograph was taken 
the result is a distorted view of the ground instead of 
a t true map. In mapping .from aeroplane photo¬ 
graphs it is therefore necessary to form a “frame¬ 
work ” on which to hang the* photographs* The 
framework consists of a number of points, the exact 
position of which on the ground must be known, 
and they must be such as can be identified on the 
photographs. The original trigonometrical survey 
points were used as primary points, and as these 
were not sufficiently close to form a complete frame¬ 
work, intermediate points were fixed. These inter¬ 
mediate points were determined by the use of a plane 
table behind our lines, or if behind the enemies’ lines, 
were deduced from the aeroplane photographs. At 
least four points are necessary, which were set out 
on a compilation diagram, and a tracing made and 
attached to a board which could be tilted. Lines were 
drawn on the negative joining the corresponding 
stations, and an enlarging camera was employed to 
project an image of the negative on the tracing. The 
board was then tilted until the Image of the lines 
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fitted, those on the tracing, thus eliminating the effect 
of the tilt of the aeroplane. When sensitised paper 
was substituted for the tracing, the print ob¬ 
tained was free from distortion, and was used for 
plotting the map. 

Messrs. Macmillan and Co., Ltd., are issuing 
immediately vol. i of “The Palace of Minos,” a com¬ 
parative account of the successive stages of the early 
Cretan civilisation, as illustrated by the discoveries 
at Knossos, by Sir Arthur Evans, price six guineas 
net. The volume deals with the Neolithic and Early 
and Middle Minoan Ages. It will be found to be an 
indispensable preliminary to the study of Mycenaean 
Greece, the culture of which is the outgrowth of the 
earlier Minoan stages of Crete. 


I Sir William Tilden and Prof, J. C. Philip are 
1 editing for Messrs, G. Routledge and Sons, Ltd., a 
new series entitled “The Twentieth-Century Chemis¬ 
try,” the airn of which is the production of readable 
and interesting books which, without being exhaustive 
monographs, will furnish advanced students ■ of 
chemistry with a complete survey of the present stale 
of knowledge and opinion in each branch of the 
science. 

I Messrs. G. Bell and Sons, Ltd., are to publish 
j at an early date a translation, by L. Taverner, of “An 
j Introduction to the Study of Metallography and 
Macrography,” by L. Guillet and A. Portevin. The 
work will contain an introduction by Prof. PL C. PI. 
Carpenter. 


Our Astronomical Column. 


The French Wireless Time-Signals. —These 
signals are now so widely used by astronomers for 
time-determination that it is well to direct attention 
to an alteration which is announced in Circulaire 
No. 4, Bureau Internationale de VHeure. The signals 
have hitherto been sent out at definite mean times; 
but the time is determined by meridian transits of 
block-stars, which necessitates the use of a sidereal 
clock, the error of which must be determined, and 
that of the mean-time clock inferred by comparison. 
It is now announced that, in order to avoid this 
transformation, beats i and 300 of the rhythmic 
signals will be sent according to Greenwich 
sidereal time, and the interval between the beats will 
be 49/50 of a sidereal second (roughly 44/45 °f a mean 
second, instead of 49/50 as formerly). 

A detailed list of the mean times of the signals, 
both old and now, and of the nature of the emissions 
used in each, is given in the circular; there are 
several changes. It is clear that a signal cannot be 
sent both at a constant mean time and a constant 
sidereal time : a different sidereal minute will be con¬ 
cerned every day. For some time after the change 
the signals will be preceded by the words “sidereal 
time,” but it is not clearly explained how the actual 
sidereal minutes will be made known. 

The new system will come into use on November 15, 
and will be experimented on up to the time of the 
meeting of the International Astronomical Union, 
when the question will be further discussed in the 
light of the experience gained. 

Proper Motions of Long-period Variable Stars.— 
Astronomical Journal, Nos. 784 and 791, contain deter¬ 
minations of the proper motions of thirty-seven long- 
period variable stars made at Mount Holyoke College 
by Misses Young, Farnsworth, and Jenkins. Two 
series of plates were taken, the time-interval ranging 
from nine to nineteen years. The proper motions are 
referred to the faint background stars, which were 
previously tested with a stereo-comparator, to exclude 
any that showed appreciable motion. 

There is thus a certain amount of systematic shift 
in each field, arising from the solar motion, but it is 
unlikely to exceed 0*01" per annum in any case. The 
deduced annual motion for each star is;—RR 
Androm., 0-060 "; Y Androm., 0*021"; T Camelop., 
0-016"; V Orion., 0-028"; Y Monoc., 0-031"; R 
Cremin., 0-022"; T Gemin., 0-029"; U Cancri, *0*019"; 
S Hydras, 0-037"; T Hydrae, 0*021"; T Virg., o-on"; 
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S Sagittar., 0-013"; x Cyg., 0-038"; Z Cyg., 0-018"; 
W Capric., 0-027"; T Delph., 0-023"; RR Aquar., 
0-052"; S Ariet., 0-091"; R Ceti, 0-022"; V Gem., 
0-040" ; RU Here., 0-006"; S Scorp., 0-037" ; W Ophi., 
0-030"; RS Plerc., 0-042"; SY Cyg., 0-030"; Z AquiL, 
0*023"; s Peg., 0-066"; S Aurig., 0-042"; U Puppis, 
0-039"; V Leo., 0-023"; U Lib., 0-056"; U Serp,, 
0-049"; Y Aquar., 0*038" ; T Capric., 0-014"; U Aquar., 
0-020"; and R Peg., 0-038". 

The mean value is 0*032", implying distances of the 
order of 100 parsecs. The sun at this distance would 
have magnitude 10-5, so that the stars in question 
have absolute magnitude (at maximum) somewhat 
brighter than the sun’s. They are, therefore, not 
extreme dwarfs, but neither are they extreme giants 'of 
the type of Betelgeux. The only long-period variable 
with a considerable proper motion Is Mira Ceti, for 
which Boss’s value is 0-237". 

The Last Glacial Epoch. —The Ice ages have an 
astronomical aspect, so that reference may be made in 
this column to a paper by Mr. C. E. P. Brooks 
(Quarterly Journal R. Met. Soc., July, 192 1) which 
assigns the date 30,000 to 18,000 b.c. for the last great 
glaciation in North-West Europe (Ireland, Scotland, 
Scandinavia, and the Baltic). Some remains of glacia¬ 
tion continued until 6000 b.c. ; after some intermediate 
phases the date 1800 b.c. to a.d. 300 Is assigned to 
the Peat-bog Phase, when the climate was cooler and 
moister than at present. Thes changes are attri¬ 
buted chiefly to alterations of elevation; increased 
elevation has the double effect of producing glaciation 
on land and of closing the Straits of Dover and other 
channels for the warm currents from the Atlantic, 
Mr. Brooks also assigns considerable weight to the 
1800-year cycle in tide-generating force announced by 
Mr. O. Pettersson. But it is very doubtful whether 
this cycle will explain any appreciable climatic 
changes. It does not mean that all the tides are 
higher at one of these 1800-vear maxima, but merely 
implies that there are a few tides in the year very 
slightly in excess of those at other epochs, just as there 
are total solar eclipses of maximum duration at some¬ 
thing like the same interval. 

Since Mr. Brooks gives evidence of an approach to 
simultaneity in climatic changes in Europe and 
America, some cosmical cause Is indicated; but the 
suggestion of a long-period variation In solar output 
(analogous to the short-period variations announced 
bv Mr. Abbot) seems more hopeful than the tidal 
cycle. 
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The Structure of Adularia and Moonstone. 


By Dr. A. E. H. Tutton, F.R.S. 


A NEW and very promising scientific journal-— 
Science Reports of the T6hoku Imperial Uni¬ 
versity, Sendai, Japan, vol i, No. i—printed in 
English at Tokio, has recently been issued. (June, 
1921). It contains the results of an investigation, 
commenced at Cambridge, by Mr. S. Kozu, who was 


assisted later in Japan by Y. Endo and M. Suzuki, on 
the X-ray analysis of adularia felspar from the St. 
Gotthard and the moonstone of Ceylon and Korea, 
and on the influence of temperature on their atomic 
arrangements. Adularia and moonstone are supposed 
hy; i ihlh®falogists l1 tp/he solid solutions of varying pro- 



Fig * UfapAiKt of Laue spots of adularia (ooi). 


portions of orthoclase (monoclinic potash felspar, 
KAlSi 3 0 8 ), albite (triclinic soda felspar, NaAlSLQ*). 
and anorthite (triclinic lime felspar, CaAi 2 Si 2 0 8 ), the 
moonstone of Ceylon Whf^tt^arded as a variety of 
adularia exhibiting the fchoWn pS “schilleri- 

exhibition of iupmAr;, ahb-metalKc, or 
bronze-like lustre. fett in Cam¬ 

bridge of the refractive indices and optic axial angles 
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of the monoclintc felspars by Mr* Kozu, (he results 
of which were communicated to the Mineialogiea! 
Society in 1916, showed that these constants are much 
higher for moonstone than for adularia. This is due 
to different molecular structure corresponding to a 
different chemical composition, the optical constants 
always increasing with the pre¬ 
sence of soda, of which moon¬ 
stone contains nearly three times 
as much as adularia. 

When the crystals were sub¬ 
mitted to X-rav" analysis by the 
Laue radiographic method,* and 
the radiograms compared, very 
remarkable differences were ob¬ 
served. In the case of adularia 
all the spots were arranged on 
single circles of the stereograph io 
projection of tlib radiogram, or, 
in the case of the actual photo¬ 
graph, on ellipses, passing through 
the centre of the figure, while 
those of moonstone were in double 
circles, as will be clear from the 
two reproductions of the photo¬ 
graphs themselves in Figs. 1 and 
2, and of their stereographic pro¬ 
jections in Figs. 3 and 4. 

This indicates that adularia consists of a single kind 
of space-lattice and forms a homogeneous solid solu¬ 
tion, while moonstone consists of two kinds of space- 
lattice, the atoms being distributed in two different 
arrangements. The two components of moonstone 
are not, however, pure potash felspar and port* soda 



Fig 4.-—Stereographic projection of I aue spots of moonstone (oox). 

felspdr, but two kind® of solid solutions, both having 
monoclinic symmetry. 

On heating the crystals a most interesting thing 
happens Nothing occurs up to 500° C., but then the 
circles of spots corresponding to the structure richer 
in soda begin to decrease in intensity and also con¬ 
tinuously in position those of the arrange- 

menb fn' potash, until at about 1060° C. w 
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two series of circles overlie one another exactly and 
become identical with those of the latter arrange¬ 
ment and similar to those of adularia. At 1190° C. 
melting begins, and the spots disappear. Moreover, 
as the temperature approached iooo° C, the schilleriza- 
tion disappeared. Hence the schillerization of moon¬ 
stone is due to the fact that interference of ordinary 
light rays is produced by the presence of the two 
different space-lattices corresponding to the two 
arrangements. 

Similar investigation of the moonstone found ten 
years ago in Korea led to analogous and confirmatory 
results. This moonstone proves to be more sodic and 
calcic than the Cingalese variety, and the two sets of 
spots which its radiograms exhibit, corresponding to 
tw r o distinct sets of space-lattice net-planes, are 
given by plates parallel to the side pinakoid faces, 


i whereas in the case of the moonstone from Ceylon 
| they were afforded by plates parallel to the basal 
plane. On heating the crystal the schillerization dis- 
i appears, and the two systems of spots become coin- 
; cident at a temperature of 790° C., very much below 
the melting-point of the crystal, which lies between 
! iioo° and 1200° C. 

These Japanese investigators would thus appear to 
have proved that in the cases of moonstone of Ceylon 
and Korea, the beautiful schillerization appearance is 
not due to the presence of inclusions and lacunas, as 
I formerly believed, but to the existence of two distinct, 
| yet closely similar, space-lattices, which are so 
! arranged with respect to each other as to cause the 
; rays of ordinary light to interfere. It is very gratifying 
i that the work commenced by Mr. Kozu in Cambridge 
has led to such interesting and important results. 


Tissue Metabolism. 


Oxidation *nd Oxid\tive Mechanisms in 
Living Tissues. 

T a joint meeting of the Sections of Chemistry 
and Physiology during the recent meeting of the 
British Association at Edinburgh a discussion on the 
above subject was opened by Prof. F. G. Hopkins, 
who commenced by pointing out that the essential task 
of biochemistry is dynamic. The task of investigation 
is difficult because the living structure is easily 
destroyed. In spite of this obstacle considerable pro¬ 
gress has been made by various methods. 

In the oxidation of fatty acids it is now recognised 
that the oxidation takes place in the / 3 -position. 
Knoop investigated this problem by loading the fatty 
acid molecule with a non-oxidisable group, namely, a 
phenyl group. The side chain of fatty acid is oxidised 
so that all the substances administered reappeared as 
two substances. All those with an odd number of 
carbon atoms were oxidised to benzoic acid which was 
found in the urine combined with ghcine as hip- 
puric add, whilst all those with an even number of 
carbon atoms were, oxidised to phen>lacetic acid, which 
was found combined with glycine as phenylaceturic 
add. This result suggested that two carbon atoms 
were removed at each stage, thus there was no in¬ 
dication that by removal of one carbon atom the 
series with odd or even carbon atoms could be changed 
from one to the other. t 

Embden perfused fatty acids through the surviving 
liver, and found that all those wbth an even number 
of carbon atoms passed through the four-carbon stage 
whilst those with an odd number of carbon atoms did 
not pass through that stage. This, again, indicated that 
a single carbon atom tvas never removed, so that the 
odd and even carbon chains were not interconvertible. 

The fate of the two carbon atoms that are split off 
has not yet been determined. It is interesting to 
remember that large quantities of material are dealt 
With in this manner, and that more than three 
thousand tons of fatty acid are oxidised daily in the 
human body in this country. 

It is probable that carbohydrates are not oxidised 
directly, but that hexoses are converted into lactic 
acid. In the study of this problem isolated muscles 
are useful because the functional condition of muscle 
can be tested by its ability to contract. The change 
from hexose to lactic acid is probably associated with 
the presence of hexose phosphate, a fact which links up 
the metabolism of higher organisms with the fer¬ 
mentation of sugar by yeast, in which Hexose phos¬ 
phate is an important intermediate stage. 

Surviving muscle, in anaerobic condition, loses carbo- 
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hydrate with the formation of lactic acid; when 
oxygen is readmitted the lactic acid disappears. The 
removal of lactic acid is not due entirely to oxidation, 
but about one quarter of the arid is oxidised, and three 
quarters are reconverted into glycogen. Associated 
with these changes it can be shown that muscle con¬ 
traction can be divided into at least two stages, one 
in wffiich no oxidation occurs, and a later stage in 
which recovery is associated with the disappearance 
of oxygen. 

The fate of proteins is that they are resolved into 
their constituent amino-acids, and the oxidation of 
these individual acids must be investigated. The re¬ 
sult of disease, and of the administration of drugs, is 
to cause the appearance of intermediate products from 
which one learns that the amine group is removed by 
oxidation giving rise to keto-acids. The behaviour of 
acids with special groups in them furnishes further 
information. In dogs kynurenic acid is the end pro¬ 
duct of oxidation of tryptophane. If indole lactic acid 
is administered it is found to be toxic, and it does 
not give rise to kynurenic acid. The corresponding 
keto-acid is not toxic, and gives rise to kynurenic 
acid, showing that in this case the amine group is 
removed from tryptophane bv oxidation giving rise to 
the keto-acid, and not by hydrolysis giving indole 
lactic acid as the intermediate substance. 

It Is the outstanding feature of oxidation in living 
organisms that they can take in molecular oxygen and 
combust material at a temperature of not more than 
38° C. which are not combusted by molecular oxygen 
at moderate temperatures outside the body. All cells 
contain autoxidisabie substances with the apparent 
formation of peroxides. Oxidising enzymes are found 
in many cells, some of which, however, need the 
presence of a peroxide whilst others apparently can 
form their own peroxide. In plants the peroxide- 
forming substances are probably something ^ of a 
catechol nature. The oxidases are usually studied by 
the use of colour-forming indicators. 

Hydrolytic oxidation and reduction may also occur. 
For instance, milk does not act by itself qn acetalde¬ 
hyde or on methylene-blue, but in a mixture of these 
two milk causes an oxidation of acetaldehyde and re¬ 
duction of methylene-blue. This is analogous to the 
Cannizzaro reaction, where two molecules of benzal- 
dehyde react, one being reduced to benzyl alcohol and 
the other oxidised to benzoic acid. For this type of 
reaction it is necessary to have an activation of 
hydrogen with a hydrogen acceptor, so that the oxygen 
of water is set free to produce oxidation of some other 
substance. 
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Prof. Hopkins has lately isolated an auloxidisable 
substance from a number of tissues. It is a dipeptulc 
containing glutamic acid and cystein. I his* peptide 
exists in two forms, one oxidised, in which two mole¬ 
cules of clipeptide unite through their sulphur atoms 
to form a double molecule. The double molecule is a 
hydrogen acceptor whilst the single molecule sulphhy- 
drate is a hydrogen donator. This reversible reaction 
allows the dipeptide to act as an intermediate sub¬ 
stance in tissue oxidation, so that the rate of the 
double reaction may be twenty times as fast as the 
rate of oxidation in~the absence of the dipeptide. The 
reduction of the disulphide to sulphhydrate requires 
the presence of a specific tissue enzyme. 

, The nature of the hydrogen donators in the tissue 
is not determined, but lactic acid is one of them, with 
the formation of pyruvic acid. 

In his concluding remarks Prof. Hopkins appealed 
to younger chemists to take an interest in the 
problems of metabolism as their solution requires 
chemically trained minds. Pie pointed out that the 
reactions which take place in living tissues are not 
different from those which take place in the laboratory, 
but that they take place under different conditions. 
In living tissues catalysts plav an important ^ part, 
and chemical science will not be complete until the 
nature of catalytic reactions are explained. 

A number of speakers took part in the debate, and 
the participation of chemists in biological work was 
urged by several speakers. ; 

Photosynthesis. 

Following the discussion on oxidative mechanisms, 
a paper by Prof. E. C. C. Baly, Prof. I. M. Heilbron, 
and Mr, W. F. Barker was read on the synthesis ^of 
formaldehyde and carbohydrates from carbon dioxide 
and water. This study was the outcome of an in¬ 
vestigation into the combination of hydrogen and 
chlorine under the influence of light. It was found 
that the rate was not proportional to the intensity^ of 
light. It was suggested that the infra-red oscillation 
frequencies of hydrochloric acid contained some 
frequencies characteristic of chlorine, thus the first- 
formed hydrochloric acid could autocatalylicallv 
activate more chlorine. 

Carbon dioxide absorbs short wave-lengths in the 
ultra-violet, but it is not affected by visible light. By 
passing a current of carbon dioxide through water ex¬ 
posed to ultra-violet light it is possible to show the 
formation of formaldehyde. The previous experi¬ 
ments of Moore and Webster required the presence 
of an inorganic catalyst, but their failure to show 
formaldehyde in the absence of the catalyst was prob¬ 
ably due to too rapid polymerisation of the formalde¬ 
hyde. The stirring effect of carbon dioxide passing 
through the fluid allows some of the formaldehyde to 
escape polymerisation. 

The visible rays require a photocatalyst with an 
infra-red vibration of the same frequency as the carbon 
dioxide. Chlorophyll absorbs visible light, and as it 
forms a compound with carbon dioxide it can pass on 
the trapped energy to the carbon dioxide. Malachite- 
green, methyl-orange, and other dyes which can com¬ 
bine with carbon dioxide likewise catalyse carbon 
dioxide, so that formaldehyde is formed by the/action 
of visible light. ’ , 

Similarly polymerisation of formaldehyde requires 
a ‘coloured substance which can unite with formal¬ 
dehyde. 

The photo-equilibrium of 

; hexose —* carbon dioxide 

' . A I ■ 

formaldehyde 
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is difficult to demonstrate because formaldehyde is 
oxidised to formic acid by hydrogen peroxide, but the 
reactions of carbon dioxide - ionnaldohyde and 
formaldehyde — sugar are both catalysed’ by pigments, 
in visible light. 

Formaldehyde is not detectable in plants because o! 
its rapid removal. The chlorophyll absorbs the rays 
which decompose sugar, hence the above equilibrium 
becomes. 

hexose carbon dioxide 

\ / , 

formaldehyde, 

Melanesian Land-tenure, 

A T a meeting of the Royal Anthropological Institute 
held on October it Dr. VV. H. R. Rivers, presi¬ 
dent, gave an account of the Melanesian system of 
land-tenure. He described the nature of the owner¬ 
ship of land in two patrilineal societies in Melanesia, 
Ambrim in the New Hebrides, and Eddystone Island 
in the Solomons, and showed that its essentially 
communistic character agreed with the account given 
by Codrington of the land-tenure of the matrUineal 
parts of the archipelago. This close agreement, con¬ 
trasting with the great diversity of other aspects of 
Melanesian culture?, was held to indicate that the 
communal ownership of land was an early, though 
not necessarily the earliest, fen tun 1 of Melanesian 
society which has been little affected by the many 
influences ,t:o which the general diversity is due. 

The fact that chiefs in Melanesia have no special 
privilege in relation to land, and may even be wholly 
landless, supports this conclusion, for then? is reason 
to believe that the present chiefs of Melanesia are the 
descendants of relatively late immigrants. 

The ownership of trees, apart; from that of the land 
on which they grow, and I he different laws of inherit¬ 
ance to which the two kinds of properly are subject: 
were described, as well as (he customs bv which (lie 
produce of certain trees is assigned to individual use 
by means of religious ceremonial. Those customs 
were explained. as concessions made to immigrants 
by the indigenous owners of the soil, who, while deny¬ 
ing to strangers all rights in the land itself, allowed 
them to own trees and transmit them to their children. 
It; was suggested that in some cases, and especially 
when individual ownership or usufruct has a religious 
sanction, the trees concerned may have been intro¬ 
duced by immigrants. The whole situation in relation 
to the ownership of trees and land was regarded as a 
characteristic instance of a compromise formation by 
which was solved a conflict: between the communistic 
sentiments of an indigenous people and the indi¬ 
vidualism of immigrants. 

University and Educational Intelligence. 

Bristol. —The Imperial Tobacco Co, (Great; Britain 
and Ireland), Ltd*, Bristol, has contributed the sum of 
TO'OQoZ-., and Mr, C. TL Baker the sum of3000k, to 
the fund ,now being raised for the development of the 
University. 

Cambridge.— -The University has presented an 
address to Dr. G. D, Liveing, St. John’s College, 
formerly professor of chemistry, to commemorate the 
fact that he has kept by residence every term in the 
University for the last seventy-five years. Dr. 
Liveing graduated as eleventh wrangler in 1830, and 
was top of the First Class in the Natural Sciences 
Tripos in 1851, the first year in which the examina¬ 
tion was * held. Tie became fellow of St, John's 
College in 185;3, and professor of chopiistry In 1861. 
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Ml-. J. M. Wordio has been elected U> a fellowship 
St. John s Colleen. Mr. Wordie accompanied Sir 
Ernest Shuckleton to Antarctica as geologist, and re¬ 
cently was a member of a scientific excursion to Jan 
Mayen Island, where he climbed the Beerenberg. 

Proi. A. ( . Seward is lecturing on Greenland to 
the Cambridge Philosophical Society on Monday, 
November 14. 

Statutes have now been approved for the research 
degrees of M.Se. and M.Litt. These involve only two 
years’ post-graduate residence as against three vears 
required for the Ph.D. 

Leeds. On October 25 the University joined in 
the sexcentenary commemoration of Dante’s death by 
a lecture delivered in the Great Hall by Prof. Grant 
on u Dante’s Conception of History.” Prof. Grant 
laid stress on the interest which Dante took in the 
historic past of mankind so far as he knew it—a 
characteristic which marked him off from the other 
great poets of Europe. His relation to pagan antiquity 
was examined and the true character of the Italian 
renaissance was deduced from it. The University sent 
a letter written in Latin to the citizens of Bologna on 
(lie eve of the celebrations expressing homage to the 
memory of Dante, 

On November 3 the new education wing was opened 
by the Chancellor of the University, the Duke of 
Devonshire. In the evening a conversazione was held 
in the main buiklmgs of the University. The pro¬ 
ceedings commenced with a reception In the Great 
Hall by the Chancellor, the Pro-Chancellor (Mr. E. G. 
Arnold) and Mrs. Arnold, and the Vice-Chancellor (Sir 
Michael Sadler) and Lady Sadler, after which the 
visitors, numbering about a thousand, dispersed 
along throe routes to inspect the numerous experi¬ 
ments and exhibits displayed in the various depart¬ 
ments of the University, In addition to ordinary 
departmental displays, there were two special ex¬ 
hibitions, one of which was devoted to “Bacteria and 
Human ^Welfare.” A large number of microscopic 
preparations were on view illustrating the bearing of 
bacteriology on agriculture, horticulture, the leather 
induslnes, human pathology, and public health. 
The other display, described as the Yorkshire Studies 
Exhibition, was’ the outcome of a joint contribution 
of several departments of the University, including 
geology, agriculture, geography, and history. Both 
naturalistic and humanistic studies were well illus¬ 
trated, and contained much matter for guidance for 
present and future research on the region. 

In connection with the Institute of Chemistry a 
lecture on “ Modern Applications of Chemistry to Crop 
Production ” will be delivered by Dr, E. J. Russell in 
the Chemical Lecture Theatre of King’s College, Strand, 
at 8 o’clock on Monday, November 14. The lecture is 
open to all fellows, associates, and registered students 
of the institute and to all chemical students in recog¬ 
nised colleges* 

Notwithstanding the financial embarrassments of 
modern universities, to which repeated allusion has 
been made in these columns, the Lords Commissioners 
of the Treasury in their review of the estimated ex¬ 
penditure for 1922-23 have decided to reduce the 
annual grant-in-aid of university education from 
1,500,000!. to 1,200,000k It appears that the latter 
sum represents the amount of grant already allocated 
to the various university institutions in the form of 
annual grant. Accordingly, this sum will not be 
reduced, but other and additional grants which may 
have been made, amounting in the aggregate to 
300,000k, will be discontinued. This,is an unfortunate 
decision, and one which will,be viewed with dismay 
by those who have to finance the modern university. 
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It will undoubtedly react adversely upon the efficiency 
of the universities, and, in particular, lead to a further 
delay in putting the salaries of university teachers 
upon a sound footing. 

The Royal Technical College, Glasgow, has now 
completed the one hundred and twenty-fifth year of 
its existence, and the annual report recently issued 
by the governors illustrates clearly the impetus which 
whole-time study has received during the past few 
years. The total number of students in attendance 
during the past year was 5646, practically the same as 
for the previous session, but the proportion between 
day and evening students has changed considerably. 
Moreover, the day students, who numbered 1290-—an 
increase of 155—contributed roughly two-thirds of the 
total student-hours registered in the college, as against 
a little more than half the total for the previous ses¬ 
sion. Chemistry, with an enrolment of 1218 day and 
478 evening students, heads the list of student enrol¬ 
ments by subjects, but mathematics, natural philo¬ 
sophy, mechanics, and mechanical and electrical 
engineering have each attracted more than a thousand 
entries. The financial situation is not so satisfactory, 
the year’s working showing a deficit of nearly ioooZ. 
Of the available income of 70,697?., more than a 
quarter comes from students’ fees, about one-sixth 
from donations and endowments, and a similar 
fraction from the Treasury, which includes a non¬ 
recurrent grant of 4000 1. 'The balance was provided 
by grants from the Scottish Education Department. 
Noteworthy events of the past session were the estab¬ 
lishment of a school of pharmacy in the college, and 
an anonymous gift founding a research scholarship of 
tHe annual value of 200 1 ., mainly for engineers and 
metallurgists. 

Relief work among students in Austria was started 
by the Friends Relief Mission early in 1920, and the 
acute distress of many Austrian professors and lec¬ 
turers was the occasion for the formation of a Vienna 
University Relief Committee, for which funds were 
subscribed by British universities. In July of the same 
year the Imperial War Relief Fund agreed to under¬ 
take the appeals to universities in the British Isles 
on behalf of the professors and students of Central 
Europe, and an inter-university committee was 
formed. Its appeal met with a generous response— 
some 22,000?. being subscribed in cash and gifts in 
kind. It is thought, however, that the appeal has 
not reached many of the senior members and gradu¬ 
ates of our universities, and pamphlets descriptive 
of conditions among professors and lecturers ^ in 
Austria have been issued in the hope of stimulating 
further generosity. During the first few months of 
this year free rations of food were supplied to a num¬ 
ber of professors of Vienna University and officials 
of the State museums and their dependents, several 
hopelessly inadequate pensions were augmented by 
monthly grants of 1?., and grants were also made to 
enable the more needy to purchase clothing. In order 
to continue this work, a sum of 10,000 1 . is estimated 
as necessary for the year 1921-22, at the end of which 
period relief work will probably come to an end. 
Subscriptions should be marked “Professors ” and 
sent to the Organising Secretary, Universities 
Committee, Imperial War Relief Fund, Fishmongers’ 
Hall, E.C.4; gifts in kind and worn clothing marked 
“Universities,” should be sent to the Friends Emer¬ 
gency and War Victims Relief Committee, 5 New 
Street Hill, E.C.4, and notification given to the 
Organising Secretary; gifts of books should be sent to 
Mr" B. M. Headicar, Universities Library for Central 
Europe, London School of Economics, Clare Market, 
W.C.2. 
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Calendar of Scientific Pioneers. 

November 10 3 1832. Johann Caspar Spurzheim 

died.—The disciple of and fellow-worker with Gall, 
the founder of cerebral physiology, Spurzheim studied 
medicine in Vienna, and with Gall published 

Anatomie et Physiologic du Systeme nerveux en 
gdnerale et du Cerveau en particular. ” 

November 10, 1852. Gideon Algernon Mantel! died, j 
—Especially successful in the discovery and descrip¬ 
tion of fossils of the South Downs, Mantell was a 
surgeon by profession and practised at Lewes, 
Brighton, and Clapham. His collections are pre¬ 
served in the British Museum and his drawings in 
Yale University. 

November 12, 1793. Jean Sylvain Bailly died.— 

Originally intended for a painter, an acquaintance 
with Lacaille led Bailly into astronomical studies, and 
in 1763 he became a member of the Paris Academy 
of Sciences, establishing his reputation by a memoir 
on Jupiter’s satellites. Later on he published a his¬ 
tory of astronomy. A promoter of the French Revo¬ 
lution, the day of the storming of the Bastille, July 14, 
1789, he was chosen mayor of Paris. His action at 
the Champs de Mars, July 17, 1791, lost him his 
popularity, and two years later he perished beneath 
the guillotine. 

November 13, 1802. Andre Michaux died.—Acquir¬ 
ing a taste for botany from his father, Michaux 
studied under Jussieu, and travelled in Spain, 
Persia, and North America. He died at Madagascar 
while on a journey to Australia. The genus 
Michauxia is named after him. 

November 14, 1716. Gottfried Wilhelm Leibniz died. 

—Born in Leipzig towards the end of the Thirty 
Years’ War, Leibniz was the son of a professor of 
moral philosophy. During diplomatic missions to 
France and England he became acquainted with 
Huygens, Boyle, and Newton, and it was through 
Huygens he was led to study geometry. In 1676 he 
became librarian to the Hanoverian family, a post he 
held until his death. Equally eminent as a philo¬ 
sopher and a mathematician, he is recognised as one 
of the discoverers of the infinitesimal calculus, and 
the inventor of the accepted notation. The inaugura¬ 
tion of the Berlin Academy of Sciences was due to 
him, and he became its first president. 

November 15, 1630. Johann Kepler died.—Immor¬ 
talised by his discovery of the laws of planetary 
motion, Kepler “ may be said to have constructed the 
edifice of the universe.” Taught astronomy at 
Tubingen by Maestlin, in 1593 he succeeded Stadt as 
professor of that subject at Gratz, and in 1600 joined 
Tycho Brahe at Prague, after Tycho’s death becom¬ 
ing Court mathematician to the Emperor Rudolph II. 
From 1612 to 1629 he was at Linz, and the following 
year he died at Ratisbon. Applying the diverse talents 
of a singularly gifted mind to the study of Tycho’s 
observations, Kepler in 1609 discovered the first two of 
the laws which bear his name, and in 1618 the third. 
His “Astronomia Nova” is among the classics of 
science. At his death his manuscripts were purchased 
by Hevelius, and are now preserved at Pulkowa 
observatory. 

November 16, 1915. Raphael Meldola died.—For 

thirty years professor of chemistry at the Technical 
College, Finsbury, Meldola was especially known for 
his work on the chemistry of colouring, matters. The 
friend of Darwin, he was' also a naturalist, translated 
Weismann’s “Theory of Descent,” and was president 
of, the Entomological Society. E. C. S. 
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Societies and Academies. 

London. 

Royal Society, November 3.—Prof. C. S, Sherrington,, 
president, in the chair.—T. R. Merton: The spectra 
of lead isotopes. Comparison of the wave-lengths 
of five lines in the spectra of ordinary lead 
and lead from Australian carnotite shows differences 
which are not constant, but vary for the different 
lines. The difference in wave-length observed for the 
principal line, *=4058 A., is about two hundred times 
as great as that expected on theoretical grounds.— 
G, "l. Taylor: Experiments with rotating fluids. 
Methods are described bv which experiments on 
spheres, cylinders, and vortex rings moving through 
rotating fluids can be projected in a lantern and in¬ 
stantaneous photographs taken. If any small motion 
be given to a rotating fluid, the resulting flow will be 
such that concentrated masses of coloured liquid should 
be drawn out into thin films, parallel to the axis of 
rotation. Photographs taken by a camera placed ver¬ 
tically above a rotating basin of water show that the 
liquid moves in this way.—L. Bairstow, Miss B. M. 
Cave, and Miss E. D. ’Lang : The two-dimensional 
slow motion of viscous fluids. In its restricted form 
the equation of motion of a viscous fluid is VV~°> 
where d is Stokes’s stream function. If the molecular 
rotation in the fluid be defined by equation 

of motion may be expressed alternatively as 
The equation is transformed by means of 

Green’s theorem to a form in which the only unknown 
is the distribution of the £ doublets on the boundaries. 
The strengths of the doublets are found by solving the 
resulting integral equation. An example shows the 
motion of fluid past a circular cylinder in an infinite 
parallel-walled channel. If d be the diameter of the 
cylinder, p the density of the fluid, v the kinematic 
coefficient of viscosity, and U the velocity of the fluid 
in the centre of the channel at infinity, then, when 
the width of the channel is 5 d, the resistance per unit 
length of cylinder is R —7-10 pvdXJ* The value of 
U djv to which this formula applies is not to exceed 
0-2.—H. C. H. Carpenter and Constance Elam ; The pro¬ 
duction of single crystals of aluminium and their ten¬ 
sile properties. The parallel portion of the test pieces 
of the sheet was 4 in. x x in.Xo*i25 in., consisting of 
about 1,687,000. The conversion of this area into a. 
single crystal involved heat treatment for six hours 
at 550° C., tensile stress of '2-4 tons per square inch, 
producing an average elongation of i*6 per cent, on 
3 in., and final heat treatment beginning at 450° and 
extending up to* 6oo° C. On an average, one test 
piece in four produces a single crystal over its parallel 
portion, which frequently grows up into the shoulders 
of the test piece. The tenacity of single crystals varied 
from 2*8 to 4-08 tons per sq. in., while the extension 
on 3 in. varied from 34 to 86 per cent., according to 
the orientation of crystal relative to stress. Five types 
of specimens were recognised. Stress tests of test 
pieces consisting of two 'and three crystals show the 
strengthening influence of one crystal upon another. 
Experiments on round bars resulted in the produc¬ 
tion of single crystals in the parallel portion of bars 
0*564 and 0*798 in. in diameter. The total volumes of 
the crystals were more than 1 cb.in., and more than 
2 cb.m, respectively. The tensile properties were de¬ 
termined, and in every case a wedge-shaped fracture 
was produced, the bar diminishing principally in one 
dimension only. Remarkable twinning effects were 
observed in certain cases.—C. V. Raman and B. Ray : 
The transmission colours of sulphur suspensions. 
When a few drops of sulphuric acid are added to a 
dilute solution of sodium , thiosulphate and a precipi- 
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late of sulphur gradually forms in the liquid, the 
suspension becomes practically opaque to the shorter 
wave-lengths first and the longer wave-lengths later, 
and afterwards regains its transparency partially, 
the shorter wave-lengths re-appeanng first and later 
ihe longer wave-lengths. A theoretical explanation is 
offered.—E. F. Barton and Miss E. Bishop : The law 
of distribution of particles in colloidal solution. 

Paris. 

Academy of Sciences, October 24.—M. Georges 
Lemoine in the chair. —P. Painleve : Classical 
mechanics and the theory of relativity. A vigorous 
criticism of the Einstein theory, and especially of the 
assumptions contained in the ds~ equation.—E.~ Picard : 
Some remarks on the theory of relativity.—A. 
Haller and Mme. P. Ranaart ; The reduction products 
ot dmiethylcampholamide. This amide, reduced with 
Medium and absolute alcohol, instead of furnishing the 
alcohol with more or less of the corresponding amine, 
gives only small quantities of the base, together with 
a substance not identified. The latter, when dis¬ 
tilled, gives water and the nitrile of dimethvlcam- 
pholic acid.—A. Lebeuf : Observation of the partial 
eclipse of the moon of October 16, 1921, made at the 
Besangon Observatory.—L. Fabry ; Observation of the 
eclipse of the moon of October 16, 1921, made at 
Marseilles.-— G. Julia : The permutability of rational 
substitutions.—T. Varapouios : Increasing functions.— 
P. Fatou ; A group of algebraic substitutions.— 

J. Andrade : Spiral cylinders and the hypothesis called 
des technicians. A discussion of the' theory of the 
balance spring of the chronometer.—M. Riabouchinski: 
The equations of motion of a fluid referred to mobile 
axes.—D. Eydoux : The necessity' of the existence of 
a vortex vector in the movements of liquids, when 
there is. a variation of energy along the trajectories of ; 
the various particles.—E. B'eiot •/ Contribution to the 
study of the formation of double stars, multiple stars, | 
dusters, and planetary nebulae.—A. Danjon : Photo- 
metric study of the eclipse of the moon of October 
10-17, 1921. Two hundred and twenty-three observa¬ 
tions were made at Strasbourg under good conditions, 
the object being to determine the curve of brightness 
(e\ of the moon at the interior of the umbra, and of 
the penumbra as a function of the distance to the 
axis of the core. Sufficient results are given to fix 
the form of the curve: the theoretical values of 
log e in the penumbra are in good agreement with 
the observed values.—J. Guillaume and H. Grouiller : 
Observations during the eclipse of the moon of 
October 16, 1921, made at the Lyons Observatory.— 
M, Holweck : Critical potentials relative to the K and 
L. discontinuities of the absorption of aluminium. 
Xew determination of Planck’s constant, h. The 
values obtained are 1560 volts for the critical potential 

K, 64 volts for Lj, and for k,6-55x ro- 27 .—P. Pascal; 
Magnetochemical research on constitution in mineral 
chemistry. The sulphur acids. The method of mag¬ 
netic analysis has been used with success in the study 
of the constitution of organic compounds, and has 
now been employed in ihe examination of sulphur 
compounds. From the examination of sulphones, sul- 
phonates, sulphates, hydroxylamine sulphonates, sul¬ 
phites, and thiosulphates, some conclusions are drawn, 
the most important of which is that the magnetic 
properties of the sulphites are inconsistent with the 
unsymmetrical sulphonic constitution.—M. Travers*. A 
new method for the estimation of silica. The silica is 
converted into potassium fluosilicate, and this titrated 
■with standard alkali. The method has the advantage 
over the one in common use that neither the presence 
of alumina nor fluorides interfere.—M. Grandmougin ; 
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The identity of the dibromoanthraquinone which 
served for the synthesis of alizarine. Graebe and 
Liebermann, in their historical synthesis of alizarine, 
made use of a dibromoanthraquinone, the exact con¬ 
stitution of which has not up to now been fixed. The 
four homonuclear dibromoanthraquinones, the 1 : 2, 
1:3, 1:4, and 2 : 3 isomers were prepared, and the 
last (2 : 3) found to be identical with the Graebe and 
Liebermann material.—Ch, Maugln : The possible 
utilisation of the diffraction diagrams of the X-rays 
for the complete determination of the structure of 
quartz.—A. Nodon: Experimental researches on the 
relations between terrestrial electrical phenomena, the 
state of the atmosphere, and solar foci.—Mile. 
Marcelle Gueraiid : The re-establishment of the genus 
Chlorocrepis in the tribe of the Chicoraceae com - 
positae. Hieracium static ejolium was placed by 
Grisebach in a new species Chlorocrepis. Schultz re¬ 
garded it as belonging to the genus Tolpis, and Villars 
placed it in the genus Hieracium, and this has been 
generally accepted. From the characters of the in¬ 
ternal structure the author agrees with Grisebach, and 
is of the opinion that the genus Chlorocrepis should 
be reinstated.—R. Senegas : The embryogenv of the 
Boragaeat. The first steps of the development of the 
embryo in Myosotis hispid a. —G. Kiitinholtz-Lordat ; 
The genetic phytogeography of the dunes of the Gulf 
of Lyons.—M. Stoquer ; The influence of the tem¬ 
perature on the absorbent properties of soils.—J. L. 
Lichtenstein : The biology of Habrocytus cionicida. — 
F. Angel: The development of Molge Walilii and its 
habitat in French Guinea.—E. Faure-Fremiet: The 
laws of growth of the tissues constituting the foetal 
lung of the sheep.—E. F. Terroine and H. Bartheiemy : 
The existence of biometrical relations between the red 
frog, Rana fusca . and its eggs at the period of laying. 
—L. Leger 'and S. Stankovitdi: The coccidiosis of the 
young of the carp.—L. Blum; A new group of 
diuretics; interstitial diuretics. Diuresis by the dis¬ 
placement of ions.—T. Jonnesco : The treatment of 
facial neuralgia by the resection of the cervico-thoracic 
sympathetic nerve. 

Sydney. 

Royal Society of New South Wales, September 7.— 
Mr. E. C. Andrews, president, in the chair.—G. H. 
Halligan : The ocean currents around Australia. The 
South Australian current, sweeping the whole of the 
southern shore of Australia from Cape Leeuwin to 
Tasmania, the East Australian current, flowing south¬ 
wards, the Arafura Sea current, and the currents of 
the north-west and west coasts are described and 
traced. Immediate and systematic investigation of 
the ocean currents around Australia is advocated in 
the interests of both commerce and the safety of the 
mercantile marine.— J. H. Maiden : Records of Aus¬ 
tralian botanists. Brief sketches were given of the 
following:—-William Anderson, surgeon of Capt. 
Cook’s third voyage from 1776 to 1770; F. M.»Bailey, 
who for forty 'years (1875-1915) held botanical ap¬ 
pointments in Queensland; E. Betche, who was con¬ 
nected with the Sydney Botanic Gardens from 1881 
to 1916; H. H. Bradley, famous for his horticultural 
work; and W. R. Guilfovle, who successfully re¬ 
modelled the Melbourne Botanic Gardens. 


Books Received. 

A First Book in Algebra. By Dr. F. Durell and 
E. E. Arnold. Pp. v4*3394-xii. (New York and 
Chicago: C. E. Merrill Co.) 

A Second Book in Algebra. By Dr. F. Durell and 
E. E. Arnold. Pp. v-b^oT-xlm. (New York and 
Chicago: C. E. Merrill Co.) 
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Plane and Solid Geometry, By Dr. F. Durell 
and E. E. Arnold. Pp. 503. (New York and 
Chicago ; C. E. Merrill Co.) 

A Catalogue of British Scientific and Technical 
Books, covering every Branch of Science and Techno¬ 
logy, carefully Classified and Indexed. Prepared by 
a Committee of the British Science Guild. Pp. 
xviii+376. (London : British Science Guild, 6 John 
Street.) 10s. net. 

The Rainbow Bridge. By R. Fairer. Pp. X1+3S3. 
(London : E» Arnold and Co.) 21s. net. 

A Text-Book of European Archaeology, By Prof. 
R\ A. S. Macalister. Vol. 1 : The Palaeolithic Period. 
Pp. xv+610. (Cambridge : At the University Press.) 
505. net. 

A Text-Book of Wood. By H. Stone. Pp. vii+ 
2404-41 plates. (London : W. Rider and Son, Ltd.) 
2 is. net. 

Elements d’Analyse Mathematique a 1 ’Usage des 
Candidats au Certificat de Mathematiques generates 
des Ingenieurs et des Physiciens. Cours Professe a 
FEcole Centrale des Arts et Manufactures. Bv Paul 
Appell. Quatrieme edition, entiefement refondue. 
Pp. x4-715. (Paris : Gauthier-Villars et Cie.) 

Contributions to the Biology of the Danish 
Culicidae. By C. Wesenberg-Lund. (D. Kgl. Danske 
Vidensk Selsk. Skrifter, Naturv. og Mathematisk, 
Afd. 8, Raekke vii., 1.) Pp. 2104-21 plates. (Koben- 
havn : A. F. Host & Son.) 29 krone. 

University of Illinois Bulletin, vol. 13, No. 45 : The 
Genus Phoradendron. By Prof. W. Trelease. Pp. 
2244-245 plates. (LTrbana : University of Illinois; 
London : Wheldon and Weslev, Ltd.) '2 dollars. 

Publications of the United States'Naval Observa¬ 
tory. Second series, vol. ix (in four parts). Part 1, 
Results of Observations with the Nine-inch Transit 
Circle, 1903-1911. Reduced und^r the direction of 
W; S- Eichelberger. Pp. cdlxi+452+6 plates. 
(Washington : Government Printing Office.) 

Smithsonian Institution: United States'National 
Museum. Bulletin 116: The Dipterous Genus Doli- 
chopus Latreille in North America. By M. C. Van 
Duzee, F. R. Cole, and J. M. Aldrich. Pp. iv+304-h 
16 plates. (Washington : Government Printing 
Office.) 

Smithsonian Institution : United States National 
Museum. Contributions from the United States 
National Herbarium, vol. 22, part 5 : Flora of 
Glacier, National Park, Montana. Bv P. C. Standlev 
Pp. viii 4-235-4384-plates 33-52+ix-xix. Washing! 
ton : Government Printing Office.) 

Smithsonian Institution : Bureau of American 
Ethnology. Bulletin 72: The Owl Sacred Pack of 
™ Fox Indians. By T. Michelson. Pp. 844-4 plates. 
(Washington : Government Printing Office.) 

Papers of the Peabody Museum of American 
Archaeology and Ethnology, Harvard University. 
Vol. 8, No., 2; Basket-maker Caves of North-eastern 
Arizona. Report on the Explorations, 1016-17. Bv 
S J. Guernsey and A. V. Lidder. Pp. vii4-1214-44 
plates. (Cambridge, Mass. : Peabody Museum.) 

Memoirs of the American Museum*of Natural His- 
t0 T Series * VoL 3 » P^t 2 : On the Structure 

and Relations of Noiharctus , an American Eocene 
Primate. By W. K. Gregory. Pp. 45-2444- plates 
23-3+ 3, part 3 : Camarasaums, Amfrhicaelias 

and other Sauropods of Cope. Bv H. F. Osborn and 
C. C. Hook, Pp. 245-3874-plates 60-85. (New York : 
American Museum of Natural History.) 

Leland Stanford Junior University Publications: 
University Series, Fossil Fishes of Diatom Beds of 
Lompoc, California. By D. S, Jordan and T. Z. 
Gilbert. Pp. 44+29 plates. The Genera of Fishes. 
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By D. S. Jordan. Part 2 : From Agassiz to Sleeker, 
J b33-58. A Contribution to the Stability of Scientific 
Nomenclature. Pp. ix+163-284+ xiii. Part 3: From 
Guenther to Gill, 1859-80. Pp, ii+285-4 io+xv. 
Part 4: From 1881-1920. Pp. 411-576+xviii. Con¬ 
tributions toward a Monograph of the Sucking Lice. 
By G. F. Ferris. Part 1. Pp. 51. Studies in 
Ichthyology : A Monographic Review of the Family 
of Atherinidae or Silversides. By D. S. Jordan and 

C. N. Hubbs. Pp. 87+12 plates. The Electrical 
Charges of Atoms and Ions. By Prof. F. Stanford. 
Pp. 130. Fossil Fishes of Southern California. Bv 

D. S. Jordan and J. Z. Gilbert. Pp. 66+21 plates. 
Biological Sciences: Vol i, No. 1. Scale Insects of 
the Santa Cruz Peninsula. By G. F. Ferris. Pp. 58. 
Vol. 1, No. 2. Report upon a Collection of 
Coccidae from Lower California. By G, F. Ferris. 
Pp. 59-132. (California : Stanford University.) 

Das Problem der Genesis des Actiniums. By M. C. 
Neuburger. Pp. iii + 64. (Stuttgart : F. Enke.) 
5 marks. 

Raurn und Zeit im Lichte der Speziellen Rela- 
tivitatstheorie. By Dr. C. von Horvath. Pp. v + 58. 
(Berlin: J. Springer.) In Germany, 12 marks; in 
England, 36 marks. 

Capita Zoologica. Verhandelingen op Systemaiisch- 
Zoologisch Gebied onder Redactie van Prof. Dr. E. D. 
van Oort. Deel 1, Aflevering 1 : Nouvelles 
Recherches sur les Nematodes Libres Terricoles de 
la Hollande. By Dr. J. G. De Man. Pp. 62 + 
14 plates. 10 guilders. Deel 1, Aflevering 2 : Studien 
liber Rhizostomeen mit Besonderer Beriicksichtigung 
der Fauna des Malaiischen Archipels nebst einen 
Revision des Systems. By Dr. Gustav Stiasnv. 
Pp. viii+176+5 plates. 16 guilders. (’s-Gravenhage : 
Martinus Nijhoff.) 

University of London : Galton Laboratory for 
National Eugenics. . Eugenics Laboratory Memoirs, 
vii. : On the Relationship of the Condition of the 
Teeth in Children to Factors of Health and Home 
Environment. By E. C. Rhodes. Pp. viii+80. 
(London : Cambridge University Press.) 95. net. 

Osmania Observatory, Hyderabad : Publications of 
the Nizamiah Observatory. Astrographic Catalogue 
1900*0. Hyderabad Section. Dec. —16 0 to —21 0 . 
From ^ Photographs taken and measured at the 
Nizamiah Observatory, Hyderabad, under the direc¬ 
tion of the late R. J. Pocock. Completed under the 
supervision of T. P. Bhaskaran. Vol. 4 : Measures 
of Rectangular Co-ordinates and Diameters of 70,590 
Star-Images on Plates with Centres in Dec. -20°. 
(Hyderabad.) 

A Manual of Practical Anatomy : A Guide to the 
Dissection of the Human Body. Bv Prof. T. Walms- 
lev. (In three parts.) Part 2:’The Thorax and 
Abdomen. Pp. v+233. (London : Longmans, Green 
and Co.) to5. 6 d . net. 

The Dawn of Modern Medicine: An iVccount of 
the^ Revival of the Science and Art of Medicine 
which took place in Western Europe during the latter 
half of the 18th Centurv and the first part of the 
igth. By Dr, A. H. Buck. Pp. xix+288. (New 
Haven : Yale University Press; London: Oxford 
University Press.) 255-. net. 

The Witch-Cult in Western Europe : - A Study In 
Anthropology. By M. A. Murray. Pp. 303. (Oxford : 
Clarendon Press.) 16s. net. 

Western Australia: Geological Survey.. Bulletin 
No. 81 : The Mineral Resources of the Yalgoo Gold¬ 
field. Part t : The Warriedar Gold-Mining Centre. 
£>v F. R. Feldtmann. Pp. 40+3 plates. Bulletin 
No. 79: The. Mining Geology of Comet Vale and 
Goongarrie, North Coolgardie’ Goldfield. By J. T. 
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jutson. Pp. 76+X+8 plates. Bulletin No. So: The 
Mining Centres of Quinn’s and jasper Hill, Murchi¬ 
son Goldfield. By F. R. Feldtmann. Pp. 92-1-3 plates. 
(Perth : Geological Survey.) 

Geschichte der Organischen Chemie. By Carl 
Graebe. Erster Band. Pp. x+406. (Berlin : j. 
Springer.) In Germany, 2S marks; in England, 
84 marks. " ■ 

The Ideas of Einstein’s Theory : A Theory of Rela¬ 
tivity in Simple Language. By "Prof. J. H~ Thirring. 
Translated bv R. A. B. Russell. Pp. xv4-167. 
(London : Methuen and Co., Ltd.) 55. net. 

Insect Transformation. By Prof. G. H. Carpenter. 
Pp. xi-f-2824-4 plates. (London : Methuen and Co., 
Ltd.) 125. 6d. net. 

Electrodeposition and Electroplating. A General 
Discussion held at Sheffield, November, 1920. (Re¬ 
printed from the ‘‘Transactions of the Faraday 
Society,” vol. 16, part 3, 1921.) Pp. 1114-83. (London’: 
Faraday Society.) 

Memoirs of the Bernice Pauahi Bishop Museum. 
Vol. 8, No. t : A Monographic Study of the Genus 
Pritchardia. By O. Beccari and J. F. Rock. Pp. 
114-78^-24 plates. Vol. 8, No. 2 : Bavard Dominick 
Expedition. Publication No. 1 : A Contribution to 
Samoan Somatology. Based on the Field Studies of 
E. W. Clifford and W. C. McKern. By L. R. Sul¬ 
livan. Pp. 78-984- plates 25-30. (Honolulu.) 

Potatoes and Pigs with "Milk as the Basis of 
Britain’s Food Supply. A Paper read before the 
British Association at Edinburgh, September 12, 1921. 
With some Hints as to th^ Production of Each. Bv 
Lord Bledisloe. Pp. 59. (London : Hugh Rees, Ltd.) 
15. net. 

Die Pendulations-theorie. Bv Prof. Dr. H. Sim- 
rotfi. Zweite auflage. Pp. XV14-59S. (Berlin : Konrad 
Grethlein.) Tq.50 marks. 

East Carelia and Kola Lapmark. Described bv 
Finnish Scientists and Philologists. By Theodor 
Hornen.^ Pp. xivH-264. (London : Longmans, Green 
and Co.) 215. net. 

Typical Flies: A Photographic Atlas. By E. K. 
Pearce. Second series. Pp. xiv-i-38. (Cambridge : 
At' the University Press.) 155. net. 

Small Talk at Wreyland. By Cecil Torr. Second 
series. Pp. vi-f-120. (Cambridge: At the University 
Press.) 95. net. 

Common Plants. By Dr. M. Skene. (Common 
Things Series.) Pp. 2714-26 plates. (London : A. 
Melrose, Ltd.) 6 s. net. 

Die Biochemie in - Einzeldarstellungen. Heraus- 
gegeben von Dr. A. Kanitz. I. : Temperatur und 
Leblensvorgange. By Dr. A. Kanitz. Pp. x-S-175. 
54 marks. II. : Uber Kiinstliche Ernahrung und 
Vitamine. By Prof, Dr. F. Rohmann. Pp. vi-f- 150-f 
2 plates. 42 marks. III. : Uber partielle Eiweiss- 
hydrolyse. By Prof. Dr. M. Siegfried. Pp. 1V4-64. 
15 marks. IV. : Die Einwirkung von Mikro- 
organismen auf die Eiweisskorper. By Dr. P. Hirsch. 
Pp. X4-256. 63 marks. (Berlin : Gebriider Born- 

traeger.) 

Catalogue of Double Stars 'from Observations made 
at the Royal Observatory, Greenwich, with the 28-inch 
Refractor during the years 1893-1919, under the 
Direction of Sir F. W. Dvson. Pp. xviii4~22Q. 
(London : H.M. Stationery Office.) 255. net. 

Observations made with the Cookson Floating 
Zenith Telescope in the years 1011-1918 at the Royal 
Observatory, Greenwich, for the Determination of 
the Variation of Latitude and the Constant of Aberra¬ 
tion, -under the Direction of Sir F. Dyson. Pp. 76. 
(London : H.M, Stationery Office.) 75. 6d. net. 

Annals of the ■ Cape Observatory. Vol. 8, part 5 : 
Results of Meridian Observations of the Sun, Mer- 
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cur}*, and Venus, made at the Royal Observatory, 
Cape of Good Hope, in the years 1912 to 3916, under 
the Direction of S. S. Hough. Pp. 87. (London : 
H.M. Stationery Office'.) 75. 6 d. net. 

Annals of the Cape Observatory. Vol. 10 : Spectro¬ 
scopic Researches. Part 5 : The Radial Velocities 
of 120 Southern Stars, observed at the Cape. By 
Dr. J. Lunt. Pp. 19. as. net. Part 6 : On the 
Variable Orbit of the Spectroscopic Binary, 42 Capri- 
corni. Bv Dr. J. Lunt. Pp. 8. is. net. (London : 
H.M. Stationery Office.) 

Results of Meridian Observations of Stars made 
, at the Royal Observatory, Cape of Good Hope, in the 
| years 1912-1917, under the Direction of S. S. Hough. 
Pp. xxii4~442. (London: H.M. Stationery Office., 
70s. net. 


Diary of Societies. 

THURSDAY, November 10, 

Royal Society. at 4.30.—A. J. Wilmott; Experimental Re¬ 
searches on Vegetable Assimilation' and Respiration. XIV.. 
Assimilation by Submerged Water Plants in Dilute Solutions 
of Bicarbonates and of Acids, and Improved Bubble Counting- 
Technique.—E. G. Young 1 : The Coagulation of Protein by Sun¬ 
light.—E. G. Young: The Optical Rotatory Power of Crystalline 
Ovalbumin and Serum Albumin.—A. R. Ling and D. It. Nanji: 
The Longevity of Certain Species of Yeast.—P. Kidd, C. West, 
and G. E. Briggs: A Quantitative Analysis of the Growth of 
Helianthus annuus. Part I., The Respiration of the Plant and 
of its Parts throughout the Life Cycle.—G. S. Currey: The 
Colouring Matter of Red Roses. 

Royal College of Physicians of London, at 5.—Dr. R. O. Moon : 
Hippocrates in Relation to the Philosophy of his Time (Second 
FitzPatrick Lecture). 

Child-Study Society (at Royal Sanitary Institute), at 6.—F. S. 
Marvin: The Teaching of History. 

Royal AEP.ONArTic.4L Society (Students 5 Section 4 at 7.—W. L. Lf 
Page: The Soaring Flight Problem. 

Optical Society (at Imperial College of Science and Technology . 
at 7.30.—Dr. A^ Gleichen: The Path of Rays in Periscopes 
having an Inverting System comprising Two Separated Lenses. 
—Dr. J. W. French: The Interocular Distance.—T. Cb&undy: 
Note on the Thin Astigmatic Lens. 

Institute of Metals (London Section) fat Royal School of Mines!, 
at S.—Prof. C. H. Desch: Plastic Flow in Metals. 

Institution of Automobile Engineeps (at Olympia).—T. Thorny- 
eroft; N. Macmillan: Marine Motors. 

Halve tan Society of London (at Paddington Town Hall), at S.30.— 
Dr. G. A. H. Barton: Ether: Some Simple Methods and Musing.-;. 

Royal Society of Medicine (Neurology Section), at 8.30.—Sir 
William Th orb urn and Dr. W. Harris': Discussion : The Treat¬ 
ment of Persistent Pain due to Lesions of the Central and 
Peripheral Nervous System. 

FRIDAY , November 11; 

Oil and Coloup Chemists’ Association. 

Physical Society of London (at Imperial College of Science and 
Technology!, at 5.—Sir William Bragg: The Structure of Organic 
Crystals (Presidential Address). 

Royal Astronomical Society, at 5.—W. H. Pickering: Suggested 
Explanation of Aberration.—A. R. Forsyth: Note on -the Path 
of a Rav of Light in the Einstein Relativity Theory of Gravita¬ 
tional Effect.—I. van der Bilt: Observations of Minor Planets.— 
S. D. Tscherny: Observations of Comet 1921 (Reid).—-H. S. Jones: 
Determination of the Photographic Scale of the North Polar Se¬ 
quence.—E. E. Barnard: Variability of Nova Cygni 187fi 
(Schmidt).—F. C. Jordan: Note on Secondary Oscillations in the 
Light-curve of Cepheid Variables.—H. C. Plummer: Mr. Jordan’s 
Note.— H. N. Russell and D. L. Webster: Note on the Masses of 
the Stars.—Sydney Observatory : Eclipses of Jupiter’s Satellites 
I and II.—F. J. M. Stratton: The Spectrum of-Nova Cvgni 
III 1920. 

Royal Society of Medicine (Clinical Section), at 5.30. 

Institution of Electrical Engtnfers (London Students'’ Section), 
at 7.—Sir Philip Dawson: The Future of Railway Electrifica¬ 
tion. 

Junior Institution of Engineers, at 8. 

Royal Society of Medicine (Ophthalmology Section), at 8.30.— 
Dr. W. S. Inman: The Relationship of Squint, Left-handedness, 
and Stammering.—Dr. C. F. Harford: The New Psychology 
and its Relation to Problems of Vision. 

MONDAY. November 14. 

Royal Geographical Society (at Lowther Lodge, Kensington Got*). 
at 5.—F. Dixey: The Phvsiography of Sierra Leone. • 

Surveyors* Institution, at 8.— J. H. , Sabin : Presidential Address. 

Chemical Industry Club fat 2 Whitehall Court).—E. H. Scholl': 
Remarks on a Recent Trade Visit to Germany. 

TUESDAY. November 15. 

Royal Horticultural Society, at 3.—W, F. Bewlev: Disease* of 
Tomatoes, 

Royal Statistical Society, at 5.15. 

Institution of Civil Engineers, at 6.—F. G. Royal-D&wson : The 
Indian Railway Gauge Problem. 
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Pgtal Fhotog kaphic Society, at 7.— F. R. D. Onslow: Some Sea 
Birds. 

Iilcmixattxg Engineering Socieit (at Royal Society of Artst, 
at- h .—Reports on Progress during' the Vacation, and Develop¬ 
ments in Gas Lamps and Electric Lamps and Lighting - Appliances. 

fior4L Axthbopological Institute, at 3.15— Hiss 31. Murray : Recent 
Excavations in Malta. 

Mfdico-Lfgal Society (at 11 Chandos Street, W.l), at 8.30.-—Dr. T. 
Good: Nature verms Law. 

WEDNESDAY. November 16. 

Royal Hop.tictltl-eal Society, at 10.30—5.30.— -International Potato 
Conference. 

Royal Society op Arts, at 4.30.— T. H. Lyon: Modern Buildings in 
Cambridge and their Architecture. 

Royal Meteorological Society, at 5.—Dr. H. Jeffreys: The 
Dynamics of Wind.—N. K. Johnson: The Behaviour of Pilot 
Balloons at Great Heights.—€. J. P. Cave: The Cloud Pheno¬ 
menon of November 29, 1920. 

Newcomen Society (at Caxton Hall), at 5.—C. F. D. Marshall: The 
Liverpool and Manchester Railway. 

Entomological Society op London, at 8. 

Royal Microscopical Society, at 8G. Patchin : The Micro-examina¬ 
tion of Metals with Special Reference to Silver, Gold, and the 
Platinum Metals.—R. L. Frink: The Practical Value of the 
Microscope in Glass Manufacture.—W. C. Crawley and Dr. H. A. 
Baylis: Mermis Parasitic on Ants of the genus Lasius. 

THURSDAY, November 17. 

RQI4L IT or tic ri-TUR at. Society, at 10—6.— International Potato Con¬ 
ference. 

Royal Society, at 4.30 .—Pmbahie Papers.-—Major P. A. MacMahon 
and W. P. D. MacMahon : The Desisrn of Repeating Patterns.— 
Prof. J. W. Nicholson : A Problem in the Theory of Heat Con¬ 
duction-—Prof. C. H. Lees : The Thermal Stresses in Spherical 
Shells Concentrically Heated.—R. A. Fisher: The Mathematical 
Foundations of Theoretical Statistics.—F. P. White: The Diffrac¬ 
tion of Plane Electromagnetic 'Waves bv a Perfectlv R^flan+tno- 
Sphere.— Prof. C. V. Raman and G. A. Sutherland : The Whisper- 
in" Gallery Phenomenon. 

Lixnean Society of London, at 5. 

London Mathematical Society (at Royal Astronomical Society), at 
5 (Animal General Meeting!. 

Royal Aeronautical Society (at Koval Society of Arts!, at 5.30— 
Col. F. Searle: Requirements and Difficulties of Air Transport. 

Institution of Electrical Engineers, at 6.—E. S. Byng: Telephone 
Line Work in the United States. 

Institution of Mining and Mftallurgy (at Geological Society), 
at 5.30,—H. F. Collins : The Igneous Rocks of the Province of 
Huelva and the Genesis of the Pvritic Orebodies. 

Chemical Society, at 8.—TL Burton and J. Kenner: The Influence 
of Nitro-grmms on tlm Reac+ivitv of Substituents in the Benzene 
Nucleus. Part. V., Feteronucleal Dinitro-derivatives.—F. Chal¬ 
lenger and J. F. Wilkinson : Organo-derivatives of Bismuth. 
Part V., The Stabiiitv of Halogen, Cyano-, and Thioeyano- 
derwatives of Tertiarv Aromatic Bismuthines.—F. Challenger nT1 d 
L. R, Riclgway: Organo-derivatives of Bismuth. Part VI.. The 
Preparation and Properties of Tertiary Aromatic Bismuthines 
and their Interaction with Organic and Inorganic Halogen Com¬ 
pounds. 

FRIDAY. November 18. 

Royal Horticultural Society, at 10.30—1.30.—International Potato 
Conference. 

Association of Economic Biologists (in Botanical Lecture’Theatre, 
Imperial College of Science and Technology), at 3.—Dr. E. J. 
Butler and others: Discussion: Meteorological Conditions and 
Disease. 

Institution of Mechanical Engineers, at 6.—Dr. E. H. Salmon : 
The Machinery of Floating Docks. 

SATURDAY, November 19. 

British Mycologicat, Society (in Botany Lecture Theatre. Univer¬ 
sity College). 

Physiological Society (at St. Bartholomew’s Hospital). 

PUBLIC LECTURES. 

(.4 number in brackets indicates the number of a lecture 
in a series.) 

THURSDAY. November. 10. 

Imperial College of Science and Technology, at 3.—W. Bateson: 
Recent Advances in Genetics (2). 

University Cot lege, a t 5.— Prof. J. E. a. Dp Montmorency : 
European Feudalism: Its Variation and Doeav (2). 

King’s College, at 5.30.-H. W. Fitz-Simons; Bridge Con- 
strnction (3). 

Grisham College, at 6.—Prof. W. H. Wagstaff: Time-Units (3). 

Birnbeck College, at 7.30.—Prof. F. Soddy: The Bearing of Physi¬ 
cal Science on Economics (1). 

FRIDAY. November 11. 

University College, at 4,30—Dr. J. O. Drummond : Nutrition (5>. 
At 8.—Prof. G. Dawes Hicks: Our Knowledge cf the Real 
World (2). 

Imperial College of Science and Technology, at 5.30—Dr. J. D. 
Falconer: The Wonders of Geology (Swinev Loetnres) (3). 

Gresham College, at 6—Prof. W. H. Wagstaff: Time-Units (4). 

SATURDAY, November 12. 

Polytechnic, Regent Street, at 10.30—Prof, H. E. Armstrong: 
The Wonders and Problems of Food. 

MONDAY. November 14. 

University College, at 5—Prof. E. G. Coker: Recent Researches 
in Photo-elasticity. 

Imperial College of Science and Technology, at 5.30—Dr. J. D. 
Falconer: The Wonders of Geology (Swiney Lectures) (4). 
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King’s College, at 5.30. —H. Moore: Liquid Fuels (3). 

KrN&’s College, at S.— Dr. E. J. Russell: Modern Applications of 
Chemistry to Crop Production. 

TUESDAY, November 15. 

King’s College, at 5.30—Prof. H. Wildon Carr: The Modern 
Scientific Revolution and its Meaning for Philosophy (6); The 
Theory of Natural Selection—Dr. IV. Brown: Psychology and 
Psycho-therapy (5)— L. J. Hunt: Cascade Synchronous Motors 
and Generators (5). 

WEDNESDAY, November 16. 

University College, at 3—Prof. E. G. Gardner: Nature in the 
Divina Commedia (2). . ■ XT 

King’s College, at 4.30—Dr. C. Da Fano: Histology of the Nervous 

Robert Barnes Hall, 1 Wimpole Street, W.l, at 5—Prof. Mellanby : 
Vitamines and Health. 4 .. , 

King’s College, at 5.15—Prof. G. Elliot Smith: Anthropology. 

Imperial College of Science and Technology, at 5.30—Dr. J. D. 
rr>L„ /Yoiil aottt /Swinpv TiPetures) (5). 




THURSDAY , November 17. 

University College, at 5—Prof. J. E. G. De Montmorency: The 
Background of Non-European Feudalism (3). 

Imperial College of Science and Technology, at o.30—W. Bateson: 

Recent Advances in Genetics (3). . __ 

Birrbeck College, at 7.30— Prof. F. Soddy: The Bearing of Physi¬ 
cal Science on Economics (2). 


FRIDAY, November 18. 

University College, at 4.30—Dr. J C. Drummond: Nutrition (6). 
Imi f.rial College of Science and Technology, at 5.30—Dr. J. D. 

Falconer: The Wonders of Geology (Swincv Lectures) (6). 
University College, at S —Prof. G. Dawes Hicks: Our Knowledge 
of the Real World (3). 
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University Grants. 

HE governing bodies and teaching staffs of 
the universities will view with dismay the 
proposal of the Lords Commissioners of H.M. 
Treasury to reduce the annual grant-in-aid of 
university education from i,5oo,oooZ., at which it 
stands in the current year, to 1,200,000 L for the 
coming financial year 1922—23. 

It will be recalled that in the Estimates for 
1921-22 a sum of 500,000L was added to the 
annual grant, which at that time stood at one 
million. Of this 500,000!. it appears that 200,000!. 
has already been allocated in the form of annual 
grants to the various institutions participating in 
Parliamentary grant, while it is presumed that 
the remaining 300,000 L has been, or will be, avail¬ 
able for non-recurrent allocation. On some such 
assumption it is explainable how the sum of 
1,200,000!. has been arrived at. If the reduction 
of 300,000!. is agreed to by Parliament there will 
be in consequence no addition in the coming 
financial year to the annual grants now paid to 
these institutions, and obviously no non-recurrent 
allocation. 

In the light of these statements it is important 
to review the question of university grants. Two 
facts are clear; (1) When Parliament voted the 
additional annual grant of half a million last 
session it did so on the ground of necessary and 
essential expenditure—this was made perfectly 
clear by Sir Philip Magnus and others in the 
debate on the Estimates; and (2) the governing 
bodies and teaching staffs of the universities 
assumed, and with perfect justification, that the 
grant,' voted an annual grant, would be dis- 

: 'no.' ybi;; 
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bursed as such. That only 200,000/. was allocated 
as annual grant and the rest as a non-recurrent 
allocation—a principle which, whatever its good 
points, is open to serious criticism—does not make 
the assumption less justifiable. Accordingly it 
was perfectly legitimate for the universities to 
make their plans in the belief that the 300,000!. 
would be available in succeeding years. The with¬ 
drawal will mean that these institutions will be 
let down and let down badly. One can readily 
understand why, at the recent opening of a bazaar 
to raise funds for Manchester University, “this 
grave fact was a subject of pained comment ” by 
the vice-chancellor. “Comment ” characterised 
by quite a different word from “pained” would 
not have surprised us. Sir H. A. Miers must have 
exercised great restraint on that occasion. 

If the additional grant of 500,000!. is necessary 
and essential for the current year, what is the 
reason for the proposed withdrawal of three-fifths 
of it for next year ? Is it less necessary or essential 
then, or is there some other reason ? The plea of 
national economy cannot be justified. Very little 
consideration will show that to curtail the range 
of university'education or to limit its possibilities 
is to curtail and limit the progress of civilisation, 
whether In things of the spirit or in the organisa¬ 
tion and development of science as applied to com¬ 
merce and industry. It is a short-sighted policy 
and one fraught with sinister impart if the highest 
institutions of learning in the country are allowed 
to flounder in a morass of financial difficulties. It 
Is certainly economy, but economy of a peculiar 
kind; it is the economy which leads to spiritual 
and material bankruptcy. 

Let us examine the question a little more closely. 
Last February the University Grants Committee 
reported in no doubtful terms upon the clamant 
needs of the universities, and in particular upon 
the emoluments of university teachers. The report 
stated that the salaries were still below the mini¬ 
mum necessitated by economic conditions, and 
that the committee was satisfied that unless 
further substantial improvement was made the 
efficiency of university education would be seri¬ 
ously endangered. It went on to say that “the 
best men and women would neither enter nor con¬ 
tinue in the profession at the rate of salaries then 
within the competence of the authorities to offer, 
nor could a teacher under the perpetual shadow of 
financial anxieties give his best to the work of 
instruction and research.” This statement, strong 
as it is, has been amply confirmed by the diffi¬ 
culties which various departments in the universi- 
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ties are experiencing at the present time in re¬ 
cruiting their staffs. 

Upon the strength of this report, together with 
representations made to Parliament by various 
interested bodies, the additional annual grant re¬ 
ferred to above was made by Parliament. Now it 
is proposed to* ask Parliament to cut down this 
grant. Such a proposal, in our opinion, can be 
justified only if it is shown that the grant is 
neither necessary nor essential in the coming year. 
Without considering the question of the further 
development of the universities, all-important as 
it is, let us examine one of the factors in the situa¬ 
tion—university stipends. 

Last July a conference of the heads of university 
institutions, the non-academic members of uni¬ 
versity governing bodies, and the council of the 
Association of L T niversity Teachers approved of 
a scale of minimum salaries for university 
teachers. This scale is extremely moderate, and, 
as a minimum scale, seems likely to meet with 
general approval. On the basis of these very 
reasonable proposals it was estimated that it 
would require an additional sum of about 
400,000 1. to raise the full-time teachers in uni¬ 
versity institutions in England and Wales to the 
minimum salary of the scale. Assuming that 
since the date when the Estimate was made an 
aggregate sum of ioo,oooL has been added to 
the emoluments of the university teachers re¬ 
ferred to, there still remains a sum of 300,000 1. 
required to raise these teachers to their minimum 
on the scale. In this figure no allowance is made 
for an increase in the number of teachers or in the 
stipends of those who have reached their minimum. 

Thus at the very time when an annual sum of 
300,000!. is required in England and Wales to 
put university teachers on a minimum scale, 
which has been drawn up with due and proper 
consideration of the necessity of national 
economy, the Lords Commissioners of the 
Treasury propose to reduce the annual grant by 
300,000!., precisely the sum which, if distributed 
as an annual grant for salary purposes, would 
■''hi&yfe fehabled fhe university authorities to estab- 
, lish 1 ' ay rehSohahle' and' just scale of remuneration. 
v'lS'it;■ ;au:whudteP;that-,the, : governing;bodies and 
'teaching 1 / staffs, 1 ;,4>fthe iii»y&rsitie$ are dismayed 
'lAte'teust, hdweryer, that Parlia¬ 
ment deal wite/ !, oiir' universities m 'this''" 

'-fashion*that ' ! ihelt necessities will 
' in aft the 

present moment, decline to be a party tte'' : te:phte. 
'’ppsal which, in our opinion, from whatever side 
be justified, ^ , 
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Psychological Medicine. 

The Basis of Psychiatry. By Dr. Albert C. 
Buckley. Pp. xii-i-447. (Philadelphia and 
London: J. B. Lippincott Co., 1920.) 30s. net. 

T the present time, when great interest is 
being taken by both public and Press in 
the questions of body in relation to mind, psycho¬ 
analysis in the treatment of the psychoneuroses 
and psychoses, and the necessity of lunacy reform, 
a book which deals comprehensively with the 
subject of psychological medicine is especially 
welcome. Moreover, no\t r that the conjoint board 
of the Royal Colleges of Physicians and Surgeons 
and many of the universities, notably Cambridge 
and London, have instituted a diploma of psycho¬ 
logical medicine, a book such as ‘‘The Basis of 
Psychiatry ” is notably opportune, and we have 
no hesitation in recommending this book strongly 
to students and practitioners, for it satisfies a 
long-felt want. 

The author first discusses biologic phenomena, 
including the laws of heredity and their applica¬ 
tion to mental and nervous diseases. Then follows 
a brief but useful chapter on cerebral develop¬ 
ment and receptive organs, with a description of 
the autonomic system and its functions. We are 
rather surprised to find that no mention is made 
of Hughlings Jackson’s levels. The author shows 
how sensitivity and differential sensitivity con¬ 
stitute fundamental biological phenomena, but 
Head's theory of protopathic and epicritic sensi¬ 
bility is not alluded to. This may be an omission 
on account of space rather than disbelief in its 
validity. 

Chap. 5 is devoted to psychological processes, 
and should prove very useful to students and prac¬ 
titioners, for it enables the reader to grasp prin¬ 
ciples and become familiar with psychological 
terms sufficiently to enable him to understand and 
express in suitable language disorders of the 
mind. 

Since psycho-analysis is at the present time 
attracting so much attention of the profession, 
the public mind, and the Press, it will be interest¬ 
ing to consider a little fully the views of Prof. 
Buckley. The doctrine of the unconscious mind 
is discussed, and the author points out that it 
was an outgrowth of abnormal psychology led by 
Charcot and continued by his pupils Janet and 
Freud. He describes briefly Janet's pioneer work 
on dissociation of consciousness upon the basis 
of which the symptoms eoknmonly met in hysteria 
were explained by the eminent French psychi¬ 
atrist. &d fdHher development of the uncon- 

I s^ds tef Fteffd, according to whom psycho- 
i '■ tp a complex carrying with it a 
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mentally painful emotional tone, is also discussed 
briefly. His theory of repression of painful ex¬ 
periences and mental conflict are referred to, but 
no mention is made of infantile repression, the 
theory of erogenous zones, and the analysis of 
dreams and their significance, to which so much 
importance is attached by psycho-analysts. We 
are of opinion that a fuller account and criticism 
of Freud's theories, whether the author is in 
agreement therewith or not, would have been of 
service to the student and practitioner. Whatever 
view Prof. Buckley takes of the Freudian theories 
he certainly is not in agreement with treatment 
by psycho-analysis, for he says :— 

“The matter of psycho-analysis has as yet not 
reached its proper level. Until that condition has 
been reached it would be well to accept those 
portions of it that can be demonstrated beyond 
hypothetical bounds to be of real value and avoid 
as far as possible going out of the way to inject 
into the fatigued patient's mind a score of ideas 
which though ‘ submerged ’ in the unconscious, 
possibly may do less harm than if brought to the 
patient's realisation." 

Another matter which we have indicated previ¬ 
ously as arousing public interest and exciting an 
uneasy feeling in a large section of the public at 
the present time is the failure to adopt hospital 
methods of treatment of recoverable cases in our 
large asylums in accordance with medical science. 
At present these institutions are, generally speak¬ 
ing, mental hospitals only in name. They appear 
in a large number of instances to be really institu¬ 
tions of detention in which recoverable cases are 
herded together with, and treated in the same old 
institutional manner as, the chronic and senile 
cases. The superintendent of an institution in 
which the majority of cases demand merely ad¬ 
ministrative duties tends to grow out of 
touch with medical science and progress. 
Mental hospitals for the recoverable cases are 
urgently needed in which medical officers are able 
to apply hospital methods of psychological, 
clinical, and laboratory investigation of the 
patients committed to their care. 

Methods are described and their utility in 
diagnosis, prognosis, and treatment are admirably 
discussed by Prof. Buckley, who, from the follow- 
ing paragraph in the preface, clearly emphasises 
the importance of treating the bodily condition :— 

“As physicians and practitioners we have come 
to consider the group of mental disorders which 
belong to the class of recoverable psychoses, not 
pripiarily as mental diseases, but as reflections of 
some bodily disorder, which through its effect 
upon the organ of adjustjnent, the nervous me¬ 
chanism and its 1 , In wen and higher (psychic) re- 
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flexes prevents the patient from making the neces¬ 
sary appropriate adaptations to environmental 
conditions, and therefore constitutes a thoroughly 
biological problem.” 

The author gives three fundamental groups of 
factors in the production of mental disorders. 

“ (1) The biogenetic factor dependent upon defects 
of development, either structural or functional; 

(2) disturbances of function brought about by 
toxic agents either exogenous or endogenous; 

(3) organic neuronic changes, occurring either as 
primary disintegrative processes or structural 
changes secondary to pathologic conditions in 
non-neuronic structures.” 

The most important question in reference to 
the etiology, prognosis, and treatment resolves 
itself into the matter of determining first of all 
to which of these three groups the case belongs. 
After eliminating the psychoses which may be the 
result of bodily disturbances there remains a 
group of biogenetic psychoses comprising de¬ 
mentia praecox and the manic-depressive psy¬ 
chosis, “which develop upon an inherently defec¬ 
tive foundation." “The dementia praecox patients 
present an original defect, which is intensified by 
some as yet unknown operative cause." The 
author does not refer to the researches of Mott 
upon the reproductive organs, who has shown a 
primary, germinal, regressive atrophy of the testis 
and ovary, which he correlates with the primary 
nuclear degeneration of the neuron affecting first 
the highest evolutional level. Nor does he refer 
to the same observer's researches upon the ages 
of admission to asylums of more than 3000 rela¬ 
tives, showing that the offspring of insane parents 
exhibit a marked tendency to have their first 
attack at a much earlier age. This antedating or 
anticipation tends to elimination of the unfit by 
bringing the disease on in adolescence, rendering : 
the subject unable to compete with his fellows," 
and antisocial, thereby necessitating segregation. 
These psychoses are not peculiar to civilised races, 
and are doubtless due to germinal variation. 

Nevertheless, Prof. Buckley's work is excellent 
and calls for little criticism, though we are of 
opinion that the pathology of mental diseases is 
not on the same high level and as up-to-date as 
the clinical and therapeutic portions of it. To 
take an example, in discussing the symptoms of 
myxeedema the authpr does not refer to the fact 
of the diminution and, in extreme cases, of the 
disappearance of the N issl substance in the 
neurones, while the important functions of the 
cortex adrenalis &re not mehtioned. 

There are seventy-nine bxqellent illusttationsy 
mainly anatomical, psychological, clinical, and 
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experimental, but the cost of the coloured plate in 
the frontispiece, presumably an advertisement of 
the publishers, would have been better expended 
in illustrating* such pathological changes as are 
known in the explanation of mental disease. The 
bibliography at the end of each chapter is valu¬ 
able, and the index is well compiled. We hope 
to see published at an early date a second edition 
of this valuable text-book. 


British Mammals. 

British Mammals. Written and illustrated by A. 
Thorburn. (In two vols.) Vol. 2. Pp. vi + 
108-rplates 26-50. (London : Longmans, Green 
and Co., 1921.) 10 L 10s. net (2 vols.). 

T is somewhat unfortunate that seals, whales, 
and bats constitute so large a proportion of 
our mammals, for the public, after all, take 
a lively interest only in such creatures as come 
under their notice. Including sub-species, there 
are roughly eighty in all, of which twenty-eight 
are sea creatures, mostly rare and generally 
thrown up on our coasts in a decomposing con¬ 
dition, whilst the bats, which number twelve, being 
crepuscular or nocturnal in their habits, are also 
known to few. When we add to this total the 
rats, mice, and voles, for the most part shy and 
elusive inhabitants of the earth, the total number 
of British mammals that come under the notice 
even of the most observant country dwellers is 
remarkably small. 

In his second volume Mr. Thorburn treats his 
subject with the same care and attention to detail 
that he gave to us in volume one. Even when 
the subject is somewhat dull he succeeds in mak¬ 
ing an interesting feature of it by means of skil¬ 
fully introduced natural features or landscape. 
We cannot say, however, that in the present 
volume he is equally at home in depicting deer 
or the so-called wild cattle as he is with the small 
rodents or Cetacean. The mountain hare is good, 
but the common hare is stiff and inartistic. Of all 
our mammals it is the most difficult to draw, and 
in this case the artist has failed to reproduce it 
in one of its more favourable attitudes. Nor 
are we enamoured of the pen drawings; they fall 
far behind the brush work, .and being reproduced 
on pure rag-paper lose much of their original 
delicacy. In his coloured plates of mice and 
voles Mr. Thorburn is at his best, and that is 
saying a great deal, for it is evident he has drawn 
the majority of these from life, and has given us 
all their sleek beauty and rotundity. Here his art 
Is triumphant, which is to say it is entirely satis¬ 
factory. Such work will live and hold Its own, 
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and take high place among works on British birds 
and beasts. Mr. Thorburn, too, has achieved a 
notable success in his representations of the 
British Cetacea, difficult subjects either to render 
accurately or to make interesting. We notice 
few errors, with the exception that the teeth of 
the sperm whale are too small and too white, 
while the head and flippers of the hump-backed 
whale are scarcely long enough. 

The letterpress gives a short and on the whole 
verv accurate account of all the species of rodents, 
ungulates, and whales. The author describes each 
species from careful research in standard works, 
supplemented by interesting little notes from per¬ 
sonal observation. That he is a real lover of 
animals is evinced on every page where he de¬ 
scribes the intimate habits of little harvest mice 
and other small creatures that he has kept in con¬ 
finement and allowed to escape when they have 
been sufficiently studied and have sat for their 
portraits. 

The second volume of “ British Mammals,” is 
a notable achievement and worthy of Mr. Thor- 
bum’s high reputation, but it is not on a level 
with the first volume. The printing, both of the 
coloured plates and of the text illustrations, 
leaves much to be desired. These faults, how¬ 
ever, cannot be attributed either to the author or 
his publishers, but are due to the carelessness of 
printers and block- and paper-makers, who, we 
think, do not take the same care and pride in 
their work as in pre-war days. J. G. M. 

/ Plant Biochemistry. 

The Chemistry of Plant Life. By Dr. R. W. 
Thatcher. (Agricultural and Biological Publica¬ 
tions.) Pp. xvi + 268. (New York and London: 
McGraw-Hill Book Co., Inc., 1921.) iSs. net 
F recent years much attention has been given 
to plant- or phyto-chemistry, if we may 
judge from the number of books which have been 
published on the subject. The origin of this atten¬ 
tion can be traced to the strides that have been 
made in the organic chemistry of the carbo¬ 
hydrates, proteins, and other complex compounds, 
and to the development and wide general applica¬ 
tions of physical chemistry. The purely chemical 
and physical details are the essential foundations 
for a proper understanding of the subject and for 
throwing new light upon the complicated chemical 
and physical processes going on simultaneously in 
life. Authors of books on plant chemistry have 
an advantage over their colleagues in the other 
branch of biochemistry—physiological or animal 
chemistry—in not being cumbered with a ma£s of 
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material w hich may be described as traditional, 
and requires considerable pruning. 

Dr. Thatcher’s aim has been to present the 
chemical and physical details in an elementarv 
manner, to point out their application in plant 
life, and at the same time to instil a spirit of in- 
qmrv into his readers. We think he has suc¬ 
ceeded in his efforts. A previous acquaintance of 
elementary inorganic and organic chemistry is 
assumed, and it depends upon the depth of* this 
acquaintance whether the student will grasp the 
contents. There will be no difficulty with the 
chapters on plant nutrients and photo-synthesis, 
but unless stereochemistry has been previously 
well learnt, the carbohydrate chapter will scarcely 
be understood. Herein we miss the equations for 
the formation of osazones. Also we can scarcely 
agree with the author that tannins are glucosides*. 
Chlorophyll and plant pigments are really the most 
complicated in structure of plant products, and 
might well have formed the last chapter, instead 
of preceding organic acids, esters, and fats. Too 
little space is given to the nitrogenous constituents 

a single chapter includes amines, alkaloids, 
purme and pyrimidine bases, and nucleic acid— 
whde the classification of proteins is more com¬ 
plicated than usual. 

rhe last third of the book deals with enzvmes, 
colloids, and physical chemistry, mainlv to show 
their importance in plant life. Finally 'there is a 
brief reference to hormones, auximones, vitamins 
and toxins. Altogether, the book gives an excel- 
len orientation of the subject, and much should 
be learned from it by the student ; at any rate he 
could probe further if he so desires, for references 
are given at the end of each chapter. 


Our Bookshelf. 


.4 History of the Cambridge University Press 

l* 21 - 19 * 1 ' B >’ S ‘ C Roberts. Pp. xv+igo! 

(Cambridge: At the University Press, m„ | 
175. 6 d. net. ' ’ y- •) 


Mr. Roberts’s “History of the Cambridge Uni- 
lersrtv Press 5 is a very interesting- account of the 
difficulties, met with in the gradual advance from 
small beginnings, culminating in the highly effi¬ 
cient organisation of the present time. * The 
numerous illustrations representing title-pages 
and the list of books published between 1521 and 
1750 add much to its value. 

John Siberch, otherwise John Laer of Siegburg, 
!i ear se t U P the first printing press in 

Cambridge in 1520, having settled there probably 
at the wish of his friend and patron, Erasmus, 
who in 1510 had come to live in the turret chamber 
of Queens’ College, and to be the first teacher of 
Greek at the University. 

There are examples of several books printed by 
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| Siberch at Cambridge in 1521. He may thus be 
! looked upon as the founder of the Cambridge 
j University Press. Accordingly, 1921 is the four 
1 hundredth anniversary of University printing in 

J Cambridge. 

| It is. not clear that John Siberch was officially 
recognised as printer to the University, but in 
*534 Kin §* Henrv VIIL, by letters patent, gave 
licence to the chancellor, masters, and scholars 
to. elect from time to time three stationers and 
printers, or sellers of books, residing within the 
University. 

The Stationers Company of London repeatedly 
but unsuccessfully challenged the rights thus con¬ 
ferred upon the University, until they were finally 
confirmed in a Charter granted "in 1628, bv 
Charles I. 

Although it appointed printers, the press did 
not come directly under the control of the 
University until 1697, when, by a grace of the 
senate, the first Press Syndicate was appointed. 

A Text-book of Physics. Edited by A. Wilmer 
Duff. Fifth edition, revised. Pp. xiv + yoo. 
(London: J. and A. Churchill, 1921.} 16s. 

net. 

No sweeping changes appear to have been made 
in the 4i Text-book of Physics,” edited by Prof. 
A. Wilmer Duff, since the last edition, referred to 
in Nature of March 15, 1917 , p. 41, was pub¬ 
lished. The editor states in his new preface that 
students of college Physics should have some 
acquaintance with such new and live topics of 
scientific, and even popular interest ” as wireless 
telegraphy and telephony, sound-ranging, sub¬ 
marine detectors, the diffraction of X-rays, the 
Instruments used in aeroplanes, and the principle 
of relativity, but with the exception of the para¬ 
graphs dealing with wireless telegraphy, the 
information afforded by the additional matter is of 
little value. Many of the illustrations, particu¬ 
larly those showing actual apparatus, are of a 
sketchy type. 

The Elements of Illuminating Engineering . By 
A. P. Trotter. (Pitman’s Technical Primers.) 
Pp. xii +103. (London: Sir I. Pitman and 
Sons, Ltd., 1921.) as . 6d . net. 

This booklet contains, in a revised and condensed 
form, much of the information conveyed in the 
author’s well-known larger volume; some* addi¬ 
tional practical hints are also included. The Ini¬ 
tial chapter deals with laws and definitions. The 
effect of light on vision and the origin of glare 
are then briefly treated. Next Mr. Trotter passes 
on to a discussion of the chief sources of light, 
illustrating the distribution of light in each case 
and pointing out the fundamental principles 
involved in effective shading. Finally there are 
chapters on photometry and the planning of light¬ 
ing installations. The diagrams are invariably 
clear and informative, and the explanations are 
lucid. The author has made good use of the 
space available, and his work will form a useful 
introduction to illuminating engineering. 
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Letters to the Editor. 

[The Editor does not hold himself responsible for opinions 
expressed by his correspondents . Neither can he undertake 
to return, or to correspond with the writers of , rejected 
manuscripts intended for this or any other part of Nature. 
No notice is taken of anonymous communications.] 

Metallic Coloration of Chrysalids, 

I have read Mr. Mallock's letter (Nature, Novem¬ 
ber 3, p. 302) on iridescent colours with the greatest 
interest, but I cannot help thinking that in some cases 
his statements are slightly misleading. Mr. Mallock 
seems to imply that all the iridescent colours of the 
animal world are due to some form of interference. It 
is true that he restricts his statement to the cases he 
has examined, but it seems safe to assume that if 
many colours were due to other causes, Mr. Mallock 
would have met with some of these among the many 
hundreds of cases investigated during the twenty years 
in which he has prosecuted his researches. 

I cannot lay claim to having carried out such exten¬ 
sive investigations, nor have I the training in physics 
which gives so much weight to Mr. Mallock’s words, 
nevertheless I venture to urge that the phenomena 
of insect iridescence (not to speak of the rest of the 
animal world) include many cases which cannot be 
brought into the category of interference. These ex¬ 
ceptions cannot be described now, but some have 
appeared in Nature (September 30, October 7, and 
October 14, 1920), and a fuller account is to be found 
in Phil. Trans. Roy. Soc,, B, vol. 2x1, pp. 1-74. 

It would be interesting to know how Mr. Mallock 
explains the colours of the wings of those beetles, 
bees, and dragon-flies which the late Lord Rayleigh, 
Prof. Poulton, and myself have found would change 
colour neither on pressure nor when immersed in 
fluids under reduced pressure. Such beetles include 
the rose beetle ( Cetonia aurata), many Buprestids, and 
other common insects, some of which Mr. Mallock 
is sure to have examined. Then there are the golden 
elytra of P. resplendens, which resist pressure and 
change to magenta on being polished; also the 
numerous iridescent tortoise beetles, the colour of 
which not only resists pressure, but even the removal 
by polishing of the thick surface-layer of chitin without 
altering its appearance. Among iridescent birds 
Mandoul has found that peacock’s feathers resist 
pressure, and even hammering on an anvil; the 
bright-coloured feathers of Cotinga, which Haecker 
and Meyer attribute to ‘'blue due to the scattering of 
smaH particles ” by fine canals (Porencanalen) in the 
keratin, would, I presume, not be considered by Mr. 
Mallock as true iridescent objects. 

Finally, there are the beetles to which Biedermann 
first directed attention (e.g. H. africana). Whether 
or not the cause of their colour is the same as in the 
last case, sections of the elytra in the plane of the 
wing are of nearly the same colour as the original 
beetle. Sections at right angles to the elytra are the 
same yellowish colour as the chitin. 

Mr. Mallock also asserts that the colours of birds 
and insects are not; as has so often been said, due 
to diffraction.* I admit that I know of no butterfly 
In which the principal colours are caused in this way, 
but what of the pale Morphos and other insects which, 
when the wing is partly turned, exhibit all the colours 
of the spectrum superimposed on the ground colour ? 
These colours correspond exactly, in appearance and 
angle, to those of the replica diffraction gratings made 
in collodion from the wings. 

Personally, X am prepared to agree that the wings 
of almost all iridescent Lepidoptera owe their colours 
to feterferenc^', 'but it' would be 'interesting to learn 
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Mr. Maliock’s reasons for disagreeing with so eminent 
an authority as Prof. Michelson, who is of the opinion, 
on purely physical grounds, that all the colours of 
insects are due to selective metallic reflection, with 
the exception of the iridescent scale-bearing weevils 
(e.g. the diamond beetle), the colours of which he 
attributes to diffraction—a cause ruled out by Mr. 
Mallock. 

I have referred only to the colours of insects and 
birds, but it would be most interesting to know to 
what forms of structure Mr. Mallock attributes such 
striking examples of iridescence as are to be found 
among the hairs of some mammals, the setae of many 
marine worms, certain ferns and seeds, and many 
brilliantly coloured Crustacea, some of which Mr. 
Mallock must surely have examined. 

H. Onslow. 

3 Selwvn Gardens, Cambridge, November 9. 


The Softening of Secondary X-rays. 

A number of experimenters have noticed that when 
a beam of X-rays or 7-rays traverses any substance, 
the secondary rays excited are less penetrating than 
the primary rays. Prof. J. A. Gray (Franklin Insti¬ 
tute Journal, November, 1920) and the present writer 
(Phil. Mag., May, 19M, and Phys. Rev., August, 1921) 
have shown that the greater part of this softening is 
not due, as was at first supposed, to a greater scatter¬ 
ing of the softer components of the primary beam, but 
rather to a real change in the ’ character of the radia¬ 
tion. My conclusion was that this transformation 
consisted in the excitation of some fluorescent rays of 
wave-length slightly greater than that of the primary 
rays. Prof. Gray, on the other hand, showed that if 
the primary rays came in thin pulses, as suggested 
by Stokes’s theory of X-rays, and if these rays are 
scattered by atoms or electrons of dimensions com¬ 
parable with the thickness of the pulse, the thick¬ 
ness of the scattered pulse will be greater than that 
of the incident pulse. He accordingly suggests that 
the observed softening of the secondary rays may be 
due to the process of scattering. 

It is clear that if the X-rays are made to come in 
long trains, as by reflection from a crystal, the scat¬ 
tering process can effect no change in wave-length. 
On Gray’s view, therefore, if X-rays reflected from a 
crystal are allowed to traverse a radiator, the incident 
and the excited rays should both have the same wave¬ 
length and the same absorption coefficient. If, on 
the other hand, the softening is due to the excitation 
of fluorescent rays, as I had suggested, reflected 
X-rays should presumably be softened by scattering 
in the same manner as unreflected rays. An examina¬ 
tion of the absorption coefficient of reflected X-rays 
before and after they have been scattered should 
therefore afford a crucial test of the two hypotheses. 

The double reduction in intensity which occurs 
when the X-ray beam is first reflected bv a crystal 
and then scattered by the radiator made Gray’s pre¬ 
liminary attempts to perforin this experiment unsuc¬ 
cessful. In the September (1921) issue of the Philo - 
sophical Magazine, however, Mr. S. J. Plimpton 
describes a s^cc^ssful attempt to measure the absorp¬ 
tion of the K lines from rhodium and molvbdenum 
after being scattered by paraffin and water. He 
observed no change in the absorption coefficient of 
the ravs after being scattered by the paraffin. Ap¬ 
parently his measurements were made on the secon¬ 
dary rays at comparatively small angles, and this, 
together with the relatively long wave-lengths em¬ 
ployed, form the conditions under which the least 
change In hardness occurs when itnrpflecfpd X-ravs 
are used. I accordingly repeated Mr. Plimpton’s 
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experiments, using the K lines from tungsten (effec¬ 
tive A = 0*196 A.) reflected from rock-salt, and 

measured the absorption coefficient of the secondary 
radiation excited by these rays in paraffin. The ab¬ 
sorption coefficient of these rays was found to be con¬ 
siderably greater, by about 52 per cent, at 90° and 
22 per cent, at 30°, than that of the beam incident on 
the paraffin. 

In order to compare my results with those of Mr. 
Plimpton, a molybdenum Coolidge tube was then sub¬ 
stituted for the tungsten one, and the Ka line 
(A = 0*708 A.) was employed. An increase in the ab¬ 
sorption coefficient of the secondary rays excited in 
paraffin was again observed, though it amounted to 
only 29 per cent, at 90° and only 6± 1*2 per cent, at 20° 
with the primary beam. 

The softening thus observed when reflected X-rays 
are scattered is substantially the same as that found 
when unreflected rays of the same hardness are em¬ 
ployed. Air. Plimpton’s negative result is* apparently 
due to the fact that his experiment was performed 
under unfavourable conditions of wave-length and 
scattering angle. The conclusion seems necessary, 
therefore, that the softening of secondary X-rays Is 
due, not to the process of scattering, but to the excita¬ 
tion of a fluorescent radiation in the radiator. 

Arthur H. Compton. 

Washington University, St. Louis, U.S.A. 


The Colour of the Sea. 

The view has been expressed that “ the much- 
admired dark blue of the deep sea has nothing to 
do with the colour of water, but is simpfy the blue of 
the sky seen by reflection'” (Rayleigh’s Scientific 
Papers,” vol. 5, p. 540, and Nature, vol. 83, p. 48, 
1910). Whether this is really true is shown to be 
questionable by a simple mode of observation used by 
the present writer, in which surface-reflection is 
eliminated, and the other factors remain the same. The 
method is to view the surface of the water through a 
Nicol’s prism, which may for convenience be mounted 
at one end of a tube so that it can be turned about 
its axis and pointed in any direction. Observing a 
tolerably smooth patch of water with this held in 
front of the eye at approximately the polarising angle 
with the surface of the sea, the reflection of the sky 
may be quenched by a suitable orientation of the 
NicoL Then again, the sky-light on a clear day in 
certain directions is itself strongly polarised, and an 
observer standing with his back to the sun when it 
is fairly high up and viewing the sea will find the light 
reflected at all incidences sufficiently well polarised 
to enable it to be weakened or nearly suppressed by 
the aid of a NicoL 

Observations made in this way in the deeper waters 
of the Mediterranean and Red Seas showed that the 
colour, so far from being impoverished by suppres¬ 
sion of sky-reflection, was wonderfully improved 
thereby. A similar effect was noticed, though some¬ 
what less conspicuously, in the Arabian Sea. It was 
abundantly clear from the observations that the blue 
colour of the deep sea is a distinct phenomenon in 
Itself, and not merely an effect due to reflected sky¬ 
light. When the surface-reflections are suppressed 
the hue of the water is of such fullness and satura¬ 
tion that the bluest sky in comparison with it seems 
a dull grey. 

By putting a slit at one end of the tube and a 
grating over the NIcol in front of the eye, the spec¬ 
trum of the light from the water can be examined. 
It was found to exhibit a concentration of energy In 
the region of shorter wave-lengths far more marked 
than with the bluest sky-light. 
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Even when the sky was completely overcast the 
blue of the water could be observed with the aid of 
a NicoL It was then a deeper and fuller blue than 
ever, but of greatly enfeebled intensity. The altered 
appearance of the sea under a leaden sky must thus 
be attributed to the fact that the clouds screen the 
water from the sun’s rays rather than to the Inci¬ 
dental circumstance that they obscure the blue light of 
the sky. 

Perhaps the most interesting effect observed was 
that the colour of the water (as seen with the Nicol 
held at the polarising angle to the surface of the 
water and quenching the surface-reflection) varied 
with the azimuth of observation relatively to the plane 
of incidence of the sun’s rays on the water. When 
the plane of observation and the plane of incidence 
were the same, and the observer had his back to the 
sun and looked down into the water, the colour was 
a brilliant, but comparatively lighter, blue. As the 
plane of observation is swung round the colour 
becomes a deeper and darker blue, and at the same 
time decreases in Intensity, until finally when the plane 
of observation has swung through nearly 180° the water 
appears very dark and of a colour approaching indigo. 
Both the colour and the intensity also varied with the 
altitude of the sun. 

The dependence of the colour on the azimuth of 
observation cannot be explained on a simple absorp¬ 
tion theory, and must evidently be regarded as a 
diffraction effect arising from the passage of the light 
through the water. Looking down into the water 
with a Nicol in front of the eye to cut off the surface- 
reflections, the track of the sun’s rays could be seen 
entering the water and appearing by virtue of perspec¬ 
tive to converge to a point at a considerable depth 
inside it. The question Is : What is it that diffracts 
the light and makes its passage visible? An interest¬ 
ing possibility that should be considered in this con¬ 
nection is that the diffracting particles may, at least 
in part, be the molecules of the water themselves. As 
a rough estimate, it was thought that the tracks 
could be seen to a depth of 100 metres, and that the 
intensity of the light was about one-sixth of that of 
the light of the sky from the zenith. If we assume 
that clear water, owing to its molecular structure, is 
capable of scattering light eight times as strongly as 
dust-free air at atmospheric pressure, it is dear that 
the major part of the observed effect may arise in 
this way. 

It is useful to remember that the reflecting power 
of water at normal Incidence is quite small (only 
2 per cent.), and becomes large only for very oblique 
reflection. It is only when the water Is quite smooth 
and is viewed in a direction nearly parallel to the 
surface that the reflected sky-llght overpowers the 
light emerging from within the water. In other 
cases the latter has a chance of asserting itself. 

CL V. Raman. 

S.S. Narkunda , Bombay Harbour, 

September 26. 


The “ Proletarisation of Science ” in Russia, 

Dr. H. Lyster Jameson asks in Nature of Septem¬ 
ber 29, p. 147, for an account of the constructive 
elements of the u proletarisation of science ” in Russia, 
and seems to praise the effort of the Soviet Govern¬ 
ment to bring the fundamental conclusions of scientific 
thought within the reach of the “proletariat ” by 
editing a whole series of elementary text-books of 
natural science. 

A Russian university professor, whose friendship I 
have enjoyed for more than twenty-five years, who 
has just escaped from the “Bolshevik Paradise,” gave 
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me some information on the point in question which ? 
will, no doubt, interest British men of science, whose 
deep religious feeling I had the opportunity of ad¬ 
miring during the days when I studied in England 
some forty years ago. 

According to this professor's experience, the aim 
of this ‘‘popularisation “ of science is to replace the 
old religion by a new religion—Bolshevism. It is 
announced to the completely uneducated people that 
the Old and New Testaments are myths, that God, 
Creation, and the sublime Christian morals connected 
with our religion are mere prejudices of the “bour¬ 
geois,’' and that man is only an animal somewhat 
more developed than the ape, etc. 

As regards education in the universities, there are 
still capable professors teaching who are unable to 
leave the country, but they have practically no rights, 
and there is no possibility of free scientific work. 
The place of the rector of the university to which my 
friend was attached is occupied by a former demon¬ 
strator, “ whose only printed matter is his visit card,” 
but he is a trustworthy Bolshevik, just as are the 
stewards ruling the university. 

The only qualification for the teachers in secondary 
and primary schools is a Bolshevik faith—other quali¬ 
fication is not needed. It is, therefore, easily under¬ 
stood that the teaching of the old religion and morals 
is abolished from all types of schools. 

A translation of Geikie’s “ Physical Geography ” 
has been known In Russia for some years, but nowa¬ 
days there are few people whose preliminary scientific 
education would allow them to read this or a similar 
work with any profit. My friend also assures me 
that ostensible editions of the popular scientific books 
quoted* by Dr. Jameson are, to use a household word, 
“Potemkin’s villages,” the object of which is to 
acquire sympathy for Bolshevism among men of 
science who are far away and unable to witness the 
charms of this “paradise.” 

As regards the passage quoted in Dr. Sokoloff’s 
article in Nature of September i, 1921, p. 20, which 
gave rise to the present discussion: “There is Prof. 
Behtereff, who declares that all Russian men of 
science now abroad should return to Rusia ”—this is 
fortunately impossible, since, according to the recent 
“ ukaz ” of the Soviet Government (see R ul of 
October 14), no Russian is allowed to return to 
Russia unless he possesses food enough for three or 
four months. 

This. challenge was also answered at the meeting 
of Russian men of science, mostly university pro¬ 
fessors from all parts of Europe, held last week 
in^ Prague, which is to-day the centre of Slavonic 
scientific culture. Resolutions were accepted at this 
meeting by which the Russian savants who were 
present organised themselves for permanent scientific 
work outside their country. Moreover, steps were 
taken to enable Russian students, with the aid of our 
Government, to study in our university and in other 
schools (we know Russian, and they learn Bohemian 
easily). Surely all this proves that Russian- professors 
are bv no theans willing to accept Prof. Bechterev’s 
(or BehterefTs) invitation. 

The President of our Republic, Dr. Masaryk, 
formerly professor of philosophy and sociology in this 
university, has just published" a remarkable article, 
“Political Anthropomorphism,” in which he states 
that ^Bolshevik Government placards in Moscow 
have inscriptions:' “Religion is Opium for People.” 
In his opinion the social and political ideal of an 
uneducated-and oncujtuped (“negramotnvj ”) Russian 
;mujlk !(muzik) 1 is, 1 to -st&irfd on the dunghill and to 
,, ^e* whip Ipsteac|, pf; Working, and to use it 
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not only on his horses, but also on his fellow-creatures. 
The President concludes : “The Bolshevik experiment 
did not succeed, and cannot succeed, because the Bol¬ 
sheviks, who are not at the level of human culture, 
succumbed to rude anthropomorphism.” 

I conclude with the question : What is left now of 
the fata Morgana of Bolshevism? I am very glad 
that no other Government in the world is following 
its example. Bohusuav Brauner. 

Chemical Laboratory, Bohemian University, 
Prague, October 20. 


Biological Terminology. 

Dr. Bather in Nature of October 27, p. 271, 
referred Sir Archdall Reid to Prof. Goodrich's presi¬ 
dential address to Section D of the British Association 
at its Edinburgh meeting this year for a discussion 
of certain .questions, and characterised that address 
as “clear and thoughtful.” It appears to me that 
Prof. Goodrich had adopted Sir Archdall Reid as his 
guide and authority in questions of evolution, and it 
is difficult to understand how -the teacher could learn 
from his pupil. Prof. Goodrich’s address ignores the 
greater part of all the new conceptions and new-results 
obtained by recent research on heredity and genetics. 
The only recent work of importance which he men¬ 
tions is that of Guyer on the effect of lens-destroying 
serum injected into rabbits. 

Prof. Goodrich states that the newest characters may 
be inherited as constantly as the most ancient provided 
they are possessed by both parents , stating in a foot¬ 
note that he sets aside complications due to Men- 
delian segregation, which do not bear on the questions 
at issue. But surely Mendelian segregation bears 
most fundamentally on the proviso that a character 
must be possessed by both parents in order to be 
inherited, since Mendelian researches have shown that 
a character may be inherited when it is apparent only 
in one parent or in neither. It may be asked whether 
“possessed ” means “apparent ” or not, but the con¬ 
text shows that Prof. Goodrich meant the two terms 
to be synonymous, since he states that the question, 
“ Why are some characters inherited and others not ? ” 
is the same as the question, “Why do some characters 
reappear in the offspring and others not? ” Characters 
could not reappear in the offspring if they did not 
appear in the parents. When a person bearing the 
abnormality brachydactvly marries a normal person, 
half the children are brachydactylous. Here the 
character is possessed by only one parent. In many 
other cases, where the one parent is homozygous for 
a dominant character which is absent in the other 
parent, all the offspring show the character. Again, 
there are cases in which a man with normal sight 
marries a woman with normal sight, and half the 
male children are colour-blind. According to Prof. 
Goodrich’s definitions this would not be inheritance 
at all, but we know it is due to hereditv, and that is 
more important than any arbitrary definition of in¬ 
heritance. The antlers of stags are normally pos¬ 
sessed by one parent only, but they are certainly in¬ 
herited. 

Prof. Goodrich states that inheritance depends on 
the condition that the germinal factors and the en¬ 
vironmental conditions which co-operated in the 
formation of a character in the ancestor should both 
be present. Suppose we consider the case of an albino. 
What are the environmental conditions which co¬ 
operated in the forrnation of this character? The fact 
is that a new character or a change of character may 
be due either to an, alteration of the germinal factors 
or of the environmental conditions. In the "former 
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case the variation or mutation is produced without anv 
change of environment, and often, persists under a 
.great range of difference in environment. We call 
such a change due to difference in germinal factors a 
mutation or congenital variation, a change due to 
environment or modification an acquired character. 
Therefore, to assert* as Prof. Goodrich and Sir Arch- 
dall Reid do, that all characters are acquired during 
the lifetime of the individual is a misuse of terms, 
and tends to confuse and obscure a perfectly clear dis¬ 
tinction. Characters due to genetic factors are 
developed, not acquired; characters due to environ¬ 
mental change without change of genetic factors are 
acquired. 

Prof. Goodrich states that in an environment which, 
•on the whole, alters but little, evolution progresses by 
the cumulation, along diverging lines of adaptation, 
of new characters due to mutation. I regret to have 
to disagree fundamentally with a zoologist for whose 
work in his own special field I have so great a respect, 
but my own studies have led me to the conclusion that 
this statement is not in accordance with our present 
knowledge. What we know of mutation and adapta¬ 
tion seems to me to indicate .very strongly that they 
have nothing whatever to do with each other. 

J. T. Cunningham. 

University of London Club, 21 Gower Street, 
November 2. 


Reflection “Halo” of (Semi-)Cylindrical Surfaces. 

I recently noticed on the wall of a staircase in 
this college a clear ring of light, produced by a low 
sun shining through an open window. The ring was 
free from colour, circular so far as could be judged 
by eye, and complete except towards the bottom, 
w r here it was cut across by the shadow of a polished 
wooden handrail. A little investigation showed that 
the appearance was due to the reflection of sunlight 
falling on this rail, the upper surface of which is 
more or less cylindrical. Sighting along the rail 
showed that the axis of this cylinder passed approxi¬ 
mately through the centre of the ring. The pheno¬ 



menon must have been observed often enough, but 
I have not seen it described. It is readily treated 
by simple geometrical methods as follows 

Let the reflecting segment of cylinder considered have 
its. centre at the origin, and let its radius be r and its 
axis that of X (Fig. 1). Let an incident ray AP parallel 
to the XY plane fall, from the -X direction, on the 
point P{o,y 0 ,s„) of the cylinder; the equations of the 
ray may then be written y-hmx = y 0 , s=£ 0 . The normal 
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at P is z lt y —y (i z, and the perpendicular plane through 
the origin is y 0 y-h- 0 5=o. The incident and reflected 
rays must cut this plane in two points, the join of 
which is bisected by the origin. The incident ray 
meets it at 



so the point with equal and opposite co-ordinates must 
lie on. the reflected ray; so does P(o,y 0 ,c 0 ). Hence 
the reflected ray is given by 

»wi{yf+^)4y-y»)j (jv- J*) = (*--«)/=* 

From this it follows at once that (y— y Q )- -f -(z — z Q ) 2 — 
m 2 x‘ 2 . Thus, considering all values of y Q and z a , we 
see that so long as y 0 and z 0 are small compared 
with x, y, z, the reflected light is practically a right 
cone, with its axis along that of the c\ finder. The 
distribution of brightness and other points can easily 
be worked out, but would make this note unduly 
long. 

The phenomenon is shown by any reflecting cvlin < 
der; a nickelled shaving-soap tin answers admirably. 
The radius of the ring thrown on a screen normal 
to the axis is readily shown to be practically inde¬ 
pendent of the diameter of the cylinder, but propor¬ 
tional to the tangent of the angle between the incident 
rays and the axis, as the final equation shows. The 
ring stops at z— ±r on the -Y axis— Le. appears to 
be cut across by the shadow of the cylinder. In¬ 
crease of length of the cylinder, of course, results in 
a widening of the ring. J. H. Shaxby. 

University College of South Wales and 
Monmouthshire, Cathavs Park, Cardiff, 

October 31. 


Microscope Illumination and Fatigue. 

A very large part of the fatigue produced by work¬ 
ing at the microscope for long hours is due to the 
use of incorrectly adjusted illumination, whether too 
bright or too weak. In routine work of a critical 
nature, where daylight is out of the question for 
several reasons and an artificial light source must be 
used, the fight may be regulated so as to be satis¬ 
factory for the combination of eyepiece and objective 
most frequently used, but any change - of either 
materially alters the brilliancy of the field. Any 
alteration of the substage to correct for this will upset 
the critical adjustment of the optical system; the 
changing of light-filters is a rough-and-ready solution, 
but fine differences cannot easily be made without 
varying the quality of the fight, and, in most cases, 
require the removal of the eye from the microscope 
to carry out. 

When working with a 30-c.p. “ Pointolite ” lamp 
(which provides the ideal homogeneous source of 
light, and with a suitable condenser and mono¬ 
chromatic filter gives more than enough light for 
any combination), it was found that the excess of 
light was very tiring to the eyes, and the manipula¬ 
tion of extra filters for each change of eyepiece or 
objective involved a great loss of time. It seemed 
possible that the pyrometric lamp advertised by the 
same makers might produce better results, as J:he 
candle-power can be varied between very wide limits; 
but before trying it experiments were made with the 
30-c.p. lamp. 

It was found that by inserting extra resistance into 
the arc circuit (which in this case was some 350 ohms) 
the fight may he varied from full to a 'dull fed glow, 
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or practically zero when a monochromatic blue or 
green filter is used. The only precaution necessary 
is to cut out the extra resistance when starting up, 
as the arc tends to strike on to the ioniser spiral. 

By using a sliding resistance of 800 ohms (suitably 
protected! fastened to the bench near the microscope, 
where it can be found and adjusted without moving 
the head from the eyepiece, complete control over the 
lighting is obtained, and the optimum intensity for 
any combination of any eyepiece, objective, condenser, 
and light-filter becomes possible with fully critical 
illumination. 

Apart from the reduction of optical fatigue, the 
system has the further advantage of rendering fine 
detail more easily visible, and in cvtological work the 
achromatic structures are much plainer. When work¬ 
ing with the Abbe drawing apparatus the difficulty of 
balancing the illumination of the field and the draw¬ 
ing surface is eliminated. 

There is nothing new in the use of a resistance 
with an electric lamp for microscope work, but users 
of “ Pointolites,” with all their advantages over other 
types, may be interested to know that such control 
is feasible. H. J. Denham. 

Botanical Laboratory, British Cotton Industry 
Research Association, Shirley Institute, 
Didsbunv Manchester, November ir. 


The Aurora Borealis of September 28-29. 

With reference to my letter in Nature of October 6 
on the observation of the aurora on the night of 
September 28-29 and Father Cortie’s record of the 
accompanying magnetic storm (Nature, October 27), 
I have just received a communication from Mr. J. W. 
Young, of Glasgow, a portion of which may be of 
interest in the above connection :— 

fc4 It may interest you to know that by my records 
I find I also saw this. The back of mv house (on 
south-west of Glasgow) gives me a clear view of 
some twenty miles along the Loch Lomond valley 
in the direction of magnetic north, and for some years 
it has been my practice to keep watch for such occur¬ 
rences, much more frequent here than most are aware. 
Usually 8-11 p.m. is the period of greatest brilliancy, 
and the streams of yellow, pink, and green light 
sometimes extend, pulsating, almost to the zenith. . . 

William J. S. Lockyer. 
Norman Lockyer Observatory, Salcombe Hill, 
Sidmouth, S. Devon, November 7. 


Applied Anthropology. 

I was, unfortunately, unable to take part in the 
discussion on a possible Anthropological Service at 
Edinburgh, referred to in the leading article in 
Nature of November 10, but there is one point on 
which I would have insisted had I been present: the 
danger of a little knowledge. Anthropologv is funda¬ 
mentally a branch of biology, not of literature or 
philosophy, except in so far as the latter is biological. 
It is, perhaps, the most complicated of all the branches 
of biology, and the branch in which the collection of 
precise data is the most difficult. To me it is incon¬ 
ceivable that a sound knowledge of anthropology can 
be obtained without a preliminary training in' bio¬ 
logical method. At present anthropological studv, 
especially that, of the physical or anatomical side, is 
in a state of chaos, largely, because 1 the .comparative 
student has to make use of information of all degrees 
■of accuracy or the reverse^mostly’ the' reverse. What, 
."■a 1 tyfesiotiary said 'two' hundred tyearS ago mav carrv 
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greater weight than a recent investigation on sound 
scientific- lines. 

My own investigations in the Malay Peninsula and 
my more recent experience as a Government official in. 
India have taught me the disadvantages under which 
an official labours in collecting anthropological in¬ 
formation, and I think that most scientific men in 
the employment of any Government would agree with 
me in their hearts that there is no danger more to be 
feared in scientific administration than the interference 
of the administrative officer who possesses^ or is led 
to think he possesses, a peculiar, but superficial, know¬ 
ledge of any branch of science. 

If anthropology .is a branch of science, or rather, 
as I believe, a complex of the- terminal twigs of several 
distinct branches, it must be studied seriously and 
scientifically, not merely tacked on as a kind of floral 
decoration to a classical or commercial education. 

N. An nan dale. 

Abden House, Marchhall Crescent, Edinburgh, 
November 11. 


Use of Carborundum for Ruling Test Plates. 

The communication from Mr. A. Mallock in 
Nature of September 1, p. 10, reminds me of the 
marked success that I have had in the use of, fine 
carborundum points for scratching on glass. Some 
years ago, when confronted with, the task of pre¬ 
paring small oscillograph mirrors from microscope 
cover-glasses, I found that a small fragment of car¬ 
borundum crystal tied in the split end of a match or 
forced into a piece of soft rubber for a handle made 
an excellent glass-cutter. The scratches were so fine 
and clean-cut that the glass could easily be broken 
into very narrow strips. 

Although very hard and sharp, the points are wide¬ 
angled, the angles as viewed in a microscope appear¬ 
ing to be in the neighbourhood of 90°. 

It seems possible that these crystals, if the pressure 
were sufficiently light, might be used to rule lines on 
thin films of aniline colours without scratching the 
glass. W. G. Cady. 

Wesleyan University, Middletown, Conn., 

October 22. 


Bee-sting and Eyesight. 

I was stung in my left eye by a bee yesterday just 
above the eyelid. Within an hour and a half that 
eye became almost insensitive to light, but quickly 
recovered. In the first stage of recovery it was prac¬ 
tically colour-blind, and when the other eye was 
closed objects appeared as seen by the light of a 
sodium flame or a mercury arc light. To-day the eye 
has fully recovered. I am wondering whether other 
of your readers can record a similar experience. 

J. W. Gifford. 

Oak’ands, Chard, October 21. 


The Age of the Earth. 

With regard to Lord Rayleigh’s letter (Nature, 
November 10), I think my use of the word “ sugges¬ 
tion,” instead of “statement,” for example, suffi¬ 
ciently indicated that I appreciated the fact that he 
did not definitely assert that the earth was becoming 
hotter. I. am glad to find that his views and mine 
are, not in essential disagreement. 

Harold Jeffreys. 

Meteorological Office, South Kensington, 

London, S.W.7, November 15. 
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A New Cave Man from Rhodesia, South A*ri:a. 

By Dr. Arthur Smith Woodward, F.R.S. 


D URING recent years the British Museum has 
received from the Rhodesia Broken Hill 
Development Co. numerous bones from a cave 
discovered in their mine in North-west Rhodesia 
about 150 miles north of the Kafue river. All 
except the smaller of these bones are merely 
broken fragments, and they evidently represent 
the food of men and flesh-eating mammals who 
have at different times occupied the cave. As 
described by Mr. Franklin White (Proc. Rhodesia 
Sci. Assoc. f vol. 7, p. 13, 1908) and Mr. F. P. 
Mennell (Geological Magazine [5], vol. 4, p. 443, 
1907), rude stone and bone implements are 
abundant among the remains, and there can be 
no doubt that the cave was a human habitation 
for a long period. Very few of the bones can 
be exactly named, but, so far as they have been 
identified by Dr. C. W. Andrews and Mr. E. C. 
Chubb, they belong to species still living in 
Rhodesia or to others only slightly different from 
these. The occupation of the cave, therefore, 
seems to have been at no distant date—It may 
not even have been so remote as the Pleistocene 
period. 

Until lately no remains of the cave man him¬ 
self have been noticed at Broken Hill, but at the 
end of last summer Mr. W. E. Barren was so 
fortunate as to discover and dig out of the earth 
in a remote part of the cave a nearly complete 
human skull, a fragment of the upper jaw of 
another, a sacrum, a tibia, and the two ends of 
a femur. These specimens have just been 
brought to England by Mr. Ross Macartney, the 
managing director of the company, and they are 
to be added to the manv generous gifts of the 
company to the British Museum. 

The skull Is in a remarkably fresh state of 
preservation, the bone having merely lost its 
animal matter and not having been in the least 
mineralised. As shown in the accompanying 
photograph, it is strangely similar to the skull 
of the Neanderthal or Mousterian race found in 
the caves of Belgium, France, and Gibraltar. Its 
brain-case is typically human, with a wall no 
thicker than that of the average European, and 
Its capacity, though still not determined, is obvi¬ 
ously well above the lower human limit. Its large 
and heavy face is even more simian in appearance 
than that of Neanderthal man, the great inflated 
brow-ridges being especially prominent and pro¬ 
longed to a greater extent at the lateral angles. 

The roof of the skull at first sight appears re¬ 
markably similar to that of Pithecanthropus from 
Java, having the same slight median longitudinal 
ridge along the frontals and rising to its greatest 
height just about the coronal suture. It is, how¬ 
ever, very much larger, and the resemblance may 
not imply any close affinity; The length of the 
skull from the middle of the glabella to the inion 
is about 210 mm., while its maximum width at 
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the parietal bosses is 145 mm. The skull is there¬ 
fore dolichocephalic, with a cephalic index of 69. 
Its greatest height [measured from the basion to 
the bregma) is 131 mm. In general shape the 
brain-case is much more ordinarily human than 
that of the La Chapelle Neanderthal skull, which 
differs in the expansion and bun-shaped depression 
of its hinder region. The mastoid process, though 
human, is comparatively small. The supramastoid 
ridge is very prominent and broad. The tympanic 
meatus is short and broad, as always in man. 
The foramen magnum occupies its usual forward 
position, so that the skull would be perfectly 
poised on an erect trunk. 

The facial bones much resemble those of the 
La Chapelle skull, the great fiat maxillaries, with¬ 
out canine fossae, being especially similar. The 
nasal hones, however, are more gently sloping; 
the sharp lateral edge of the narial opening runs 
down on the face (as in the gorilla), allowing the 



premaxillary surface to pass uninterruptedly into 
the floor of the narial cavity ; and the infranasal 
region is unusually deep. The typically human 
anterior nasal spine is conspicuous. 

The palate is of enormous size, as large as that 
inferred by Boule from the fragments preserved 
in the La Chapelle skull. It is, however, in all 
respects human, being deeply arched and bounded 
by the horse-shoe-shaped row of teeth, which are 
unusually large, but also' entirely human. The 
teeth are much worn, and those of the front of 
the jaw met their lower opposing teeth in the 
primitive wav, edge to edge. The canines are not 
enlarged. The second molar is square, 13-5 mm. 
in diameter. The third molar is much reduced, 
i measuring 12*5 mm. m width by 9*5 mm. in 
length. The total length of the "molar series is 
about 33 mm. The outside measurement of the 
; dentition across the second molars is 78 mm. 
i The width between the sockets of the third molars 
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Is 51 mm. The length from the socket of the 
median incisor to a line drawn across the back 
of the third molars is also 51 mm. The whole 
dentition is much affected with caries, and the 
disease has spread to the tooth-sockets, which 
are pierced in some places. 

The lower jaw is unfortunately absent, but the 
size of the palate and the extent of the temporal 
fossae show that it must have been massive. Even 
the Heidelberg jaw is slightly narrower and 
shorter than this must have been. 

Although the new skull from the Rhodesian 
cave so much resembles that of Neanderthal man, 
the shape of the brain-case and the position of the 
foramen magnum are so different that we may 
hesitate to refer the two skulls to the same race. 
This hesitation seems to be Justified when the 
associated limb-bones are considered, for the tibia 
is long and slender, of the typically modern type, 
and the extremities of the femur do not differ in 
any essential respect from the corresponding parts 
of a tall and robust modern man. They are thus 


: very different from the tibia and femur of Nean¬ 
derthal man found in the caves of Belgium and 
France. As the skull appears to postulate an erect 
attitude, the congruous limb-bones may well be 
referred to it. We therefore recognise in the 
Rhodesian cave man a new form which may be 
! regarded as specifically distinct from Homo nean- 
derthalensis , and may be appropriately named 
| Homo rhodesiensis. 

The precise systematic position of this new species 
j of primitive man can be determined only by further 
I discoveries. It has, however, been pointed out 
by Prof. Elliot Smith that the refinement of the 
face was probably the last step in the evolution 
of the human frame. The newly discovered 
Rhodesian man may therefore revive the idea that 
Neanderthal man is truly an ancestor of Homo 
sapiejis; for Homo rhodesiensis retains an almost 
Neanderthal face in association with a more 
modern brain-case and an up-to-date skeleton. He 
may prove to be the next grade after Neanderthal 
in the ascending series. 


Problems of Physics. 1 

By Prof. O. W. Richardson, D.Sc., F.R.S. 


D ELATIVITY is the revolutionary movement 
^ in physics which has caught the public eye, 
perhaps because it deals with familiar conceptions 
in a manner which for the most part is found 
pleasantly incomprehensible. But it is only one 
of a number of revolutionary changes of com¬ 
parable magnitude. Among these we have to 
place the advent of the quantum. The various 
consequences of the electronic structure of matter 
are still unfolding themselves to us, and are 
increasing our insight into the most varied phe¬ 
nomena at a rate which must have appeared 
incredible only a few decades ag'o. 

The^ enormous and far-reaching importance of 
the discoveries being made at Cambridge by 
Sir Ernest Rutherford cannot be over-emphasised. 
These epoch-making discoveries relate to the 
structure and properties of the nuclei of atoms. 
At the present time we have, I think, to accept 
it as a fact that the atoms consist of a positively 
charged nucleus of minute size,, surrounded at a 
fairly respectful distance by the number of elec¬ 
trons requisite to maintain the structure electri¬ 
cally neutral. The nucleus contains all but about 
one-two-thousandth part of the mass of the atom, 
and Its electric charge is numerically equal to 
that of the negative electron multiplied by what 
is called the atomic number of the atom, the 
atomic number being the number which is 
obtained when the chemical elements are enume¬ 
rated in the order of the atomic weights; thus 
hydrogen = 1, helium = 2, lithium = 3, and so on. 
Consequently the number of external electrons in 
the atom is also equal to the atomic number. The 
evidence* derived from many distinct' and dis- 
; $imBaralines ; of;inquiry,' which makes it; necessary 
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to accept the foregoing statements as facts, will 
be familiar to members of this Section of the 
British Association, which has continually been 
in the forefront of contemporary advances in 
physical science. 

The diameters of the nuclei of the atoms are 
comparable with one-millionth of one-millionth 
part of a centimetre, and the problem of finding 
what lies within the interior of such a structure 
seems at first sight almost hopeless. It is to this 
problem which Rutherford has addressed himself 
by the direct method of bombarding the nuclei of 
the different atoms with the equally minute high- 
velocity helium nuclei (alpha-particles) given off 
by radioactive substances, and examining the 
tracks of any other particles which may be 
generated as a result of the impact. A careful 
and critical examination of the results shows that 
hydrogen nuclei are thus expelled from the nuclei 
of a number of atoms such as nitrogen and phos¬ 
phorus. On the other hand, oxygen and carbon 
do not eject hydrogen under these circumstances, 
although there is evidence in the case of oxygen 
and nitrogen of the expulsion of other sub-nuclei 
whose precise structure is a matter for further 
inquiry. 

The artificial transmutation of the chemical 
elements is thus an established fact. The natural 
transmutation has, of course, been familiar for 
some years to students of radio-activity. The 
philosopher s stone, one of the alleged chimeras 
of the mediaeval alchemists, Is thus within our 
reach. But this is only part of the story. It 
appears that in some cases the kinetic energy of 
the ejected fragments Is greater than that of the 
bombarding particles. This means that these 
bombardments are gble to release the energy 
which Is stored in the nuclei of atoms. Now, we 
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know from the amount of heat liberated in radio¬ 
active disintegration that the amount of energy 
stored In the nuclei is of a higher order of magni¬ 
tude altogether, some millions of times greater, 
in fact, than that generated by any chemical 
reaction such as the combustion of coal. In this 
comparison, of course, It is the amount of energy 
per unit mass of reacting'or disintegrating matter 
which is under consideration. The amounts of 
energy which have thus far been released by arti¬ 
ficial disintegration of the nuclei are in them¬ 
selves small, but they are enormous in comparison 
with the minute amounts of matter affected. If 
these effects can be sufficiently Intensified there 
appear to be two possibilities. Either they will 
prove uncontrollable, which would presumably 
spell the end of all things,* 2 or they will not. If 
they can be both Intensified and controlled then 
we shall have at our disposal an almost illimitable 
supply of power which will entirely transcend any¬ 
thing hitherto known. It is too early yet to say 
whether the necessary conditions are capable of 
being realised in practice, but I see no elements 
in the problem which would justify us in denying 
the possibility of this. It may be that we are at 
the beginning of a new age, which will be referred 
to as the age of sub-atomic power. We cannot 
say; time alone will tell. 

Thermionic Emission . 

At the Manchester meeting of the Association in 
1915 I had the privilege of opening a discussion on 
thermionic emission—that is to say, the emission 
of electrons and ions by incandescent bodies. I 
recall that the opinion was expressed by some of 
the speakers that these phenomena had a chemical 
origin. That view, I venture to think, is one 
w'hich would find very few supporters now. It is 
not that any new body of fact has arisen in the 
meantime. The Important facts were all estab¬ 
lished before that time, but they were Insufficiently 
appreciated, and their decisiveness was inade¬ 
quately realised. 

It may be worth while to revert for a moment 
to the Issues in that controversy, already moribund 
In 1915, because it has been closely paralleled by 
similar controversies relating to two other groups 
of phenomena—namely, photo-electric emission 
and contact electro-motive force—which, as we 
shall see, are intimately connected with thermionic 
emission. The issue was not as to whether therm¬ 
ionic emission may be looked upon simply as a 
type of chemical reaction. Such an issue would 
have been largely a matter of nomenclature. 
Thermionic electron emission has many features 
in common with a typical reversible chemical 
reaction such as the dissociation of calcium car¬ 
bonate Into lime and carbon dioxide. There is a 
good deal to be said for the point of view which 
regards thermionic emission as an example of the 
simplest kind of reversible chemical action, 

a To reassure^ the nervous I would, however, interpolate the comforting 
thought that this planet -has held considerable quantities of - radio-active 
matter for a very long rime without anything very serious happening so far 
■as we know. 
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namely, that kind which consists in the dissocia¬ 
tion of a neutral atom into a positive residue and 
a negative electron, inasmuch as we know that 
the negative electron is one of the really funda¬ 
mental elements out of which matter is built up. 
The issue in debate was, however, of a different 
character. It was suggested that the phenomenon 
was not primarily an emission of electrons from 
the metallic or other source, but was a secondary 
phenomenon, a kind of by-product of an action 
which was primarily a chemical reaction between 
the source of electrons and some other material 
substance such as the highly attenuated gaseous 
atmosphere which surrounded it. This sugges¬ 
tion carried with it either implicitly or explicitly 
the view that the source of power behind the 
emission was not the thermal energy of the 
source, but was the chemical energy of the postu¬ 
lated reactions. 

This type of view has never had any success in 
elucidating the phenomena, and I do not feel it 
necessary at this date to weary you with a recital 
of the facts which run entirely counter to it, and, 
in fact, definitely exclude it as a possibility. They 
have been set forth at length elsewhere on more 
than one occasion. I shall take it to be estab¬ 
lished that the phenomenon is physical in its origin 
and reversible in its operation. 

Establishing the primary character of the phe¬ 
nomenon does not, however, determine its nature 
or its Immediate cause. Originally I regarded it 
as simply kinetic, a manifestation of the fact that 
as the temperature rose the kinetic energy of some 
of the electrons would begin to exceed the work 
of the forces by which they are attracted to the 
parent substance. With this statement there is, 
I think, no room for anyone to- quarrel, but it is 
permissible to inquire how the escaping electrons 
obtain the necessary energy. One answer is that 
, the electrons have it already in the interior of the 
substance by virtue of their energy of thermal 
agitation. But thermal agitations now appear 
less simple than they used to be regarded, and in 
any event they do not exhaust the possibilities. 

We know that when light of short enough wave¬ 
length falls on matter it causes the ejection of 
electrons from it—the so-called photo-electric 
effect. Since the formula for the radiation 
emitted by a body at any given temperature con¬ 
tains every wave-length without limitation, there 
must be some emission of electrons from an incan¬ 
descent body as the result of the photo-electric 
effect of its own luminosity. Two questions 
obviously put themselves. Will this photo-electric 
emission caused by the whole spectrum of the hot 
body vary as the temperature of the incandescent 
body Is raised in the way which is known to 
characterise, thermionic emission? A straight¬ 
forward thermodynamic calculation shows that 
this is to be expected from the theoretical point of 
view, and the anticipation has been confirmed by 
the experiments of Prof. W. Wilson. Thus 
the autophota-electrlc emission has the correct 
behaviour to account for the thermionic emission. 
The other question is : Is it large enough? This 
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is a question of fact. I have considered the data 
very carefully. There is a little uncertainty in 
some of the hems, but when every allowance is 
made there seems no escape from the conclusion 
that the photo-electric effect of the whole spectrum 
is far too small to account for thermionic emission. 

This question is an important one, apart 
from the particular case of thermionic emission. 
The same dilemma is met with when we seek for 
the actual modus operandi of evaporation, chemi¬ 
cal action, and a number of other phenomena. 
These, so far as we know, might be fundamentally 
either kinetic or photochemical or a mixture of 
both. (I am using the term photochemical here 
in the wide sense of an effect of light in changing 
the composition of matter, whether the parts 
affected are atoms, groups of atoms, ions, or elec¬ 
trons.) For example, the approximation about 
boiling points known as Trouton’s rule is a fairly 
obvious deduction from the photochemical point of 
view. The photochemical point of view has 
recently been put very strongly by Perrin, who 
would make it the entire motif of all chemical 
reaction, as well as of radio-activity and changes 
of state. In view of the rather minor part it 
seems to play in thermionic emission, where one 
would a priori have expected light to be especially 
effective, this is probably claiming too much for 
it, but the chemical evidence contains one item 
which is certainly difficult to comprehend from 
the kinetic point of view. The speed of chemical 
decomposition of certain gases is independent of 
their volume, showing that the decomposition is 
not due to molecular collisions. The speed does, 
however, increase very rapidly with rising tem¬ 
perature, What the increased temperature can 
do except increase the number and intensity of 
the collisions, factors which the independence of 
volume at constant temperature show to be with¬ 
out effect, and increase the amount of radiation 
received by the molecules, is not too obvious. It 
seems, however, that, according to calculations 
by Langmuir (Journ. Amer. Chem. Soc., vol. 42, 
p. 2190, 1920), the radiation theory does not get 
us out of this difficulty; for, just as in the ordinary 
photoelectric case, there is nothing like enough 
radiation to account for the observed effects. It 
seems that in the case of these mono-molecular 
reactions the phenomena cannot be accounted for 
either by simple collisions, or by radiation, or by a 
mixture of both, and it is necessary to fall back on 
the internal structure of the decomposing mole¬ 
cule. This is complex enough to afford material 
sufficient to cover the possibilities; but, from the 
point of view of the temperature energy relations 
of its parts, it cannot at present be regarded as 
much more than a field for speculation. 

Contact Electricity. 

A controversy about the nature of the contact 
potential difference between two metals, similar to 
that to which I have referred in connection with 
thermionic emission, has' existed for over a cen¬ 
tury, In 1793 Volta, wrote: “The metals . 

' pa®' by themselves,' and of their own proper virtue, 
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excite and dislodge the electric fluid from its state 
of rest. ” The contrary position that the electrical 
manifestations are inseparably connected with 
chemical action was developed a few years later 
by Fabroni. Since that time electrical investiga¬ 
tors have been fairly evenly divided between these 
two opposing camps. Among the supporters of 
the intrinsic or contact view of the type of Volta 
we may recall Davy, Helmholtz, and Kelvin. On 
the other side we have to place Maxwell, Lodge, 
and Ostwald. In 1862 we And Lord Kelvin 
(“ Papers on Electrostatics and Magnetism,” p. 
31S) writing : “For nearly two years I have felt 
quite sure that the proper explanation of voltaic 
action in the common voltaic arrangement is very 
near Volta's, which fell into discredit because Volta 
or his followers neglected the principle of the con¬ 
servation of force.” On the other hand, in 1896 
we find Ostwald (“ Elektrochemie, Ihre Geschichte 
und Lehre,” Leipzig, 1896, p. 65) referring to 
Volta’s views as the origin of the most far-reach¬ 
ing error in electrochemistry, which the greatest 
part of the scientific work in that domain has been 
occupied in fighting almost ever since. These are 
cited merely as representative specimens of the 
opinions of the protagonists. 

Now, there is a close connection between ther¬ 
mionic emission and contact potential difference, 
and I believe that a study of thermionic emission 
is going to settle this little dispute. In fact, I 
rather think it has already settled it, but before 
going into that matter I would like to explain how 
it is that there is a connection between thermionic 
emission and contact potential difference, and 
what the nature of that connection is. 

Imagine a vacuous enclosure, either impervious 
to heat or maintained at a constant temperature. 
Let the enclosure contain two different electron- 
emitting bodies, A and B. Let one of these, say 
A, have the power of emitting electrons faster 
than the other, B. Since they are each receiving 
as well as emitting electrons, A will acquire a 
positive and B a negative charge under these cir¬ 
cumstances. Owing to these opposite charges A 
and B will now attract each other, and useful 
work can be obtained by letting them come in con¬ 
tact. After the charges on A and B have been 
discharged by bringing them in contact, let the 
bodies be quickly separated and moved to their 
original positions. This need involve no expendi¬ 
ture of work, as the charges arising from the elec¬ 
tron emission will not have had time to develop. 
After the charges have had time to develop the 
bodies can again be permitted to move together 
under their mutual attraction, and so the cycle 
can be continued an indefinite number of times. 
In this way we have succeeded in imagining a 
device which will convert all the heat energy from 
a source at a uniform temperature into useful 
work. 

Now, the existence of such a device would 
contravene the second law of thermodynamics.: 
We are therefore compelled either to deny the 
principles of thermodynamics or to admit that 
there is some fallacy as to the pretended facts iny 
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the foregoing- argument. We do' not need to hesi¬ 
tate between these alternatives, and we need only 
look to see how the alleged behaviour of A and B 
will need to be modified in order that no useful 
work may appear. There are two alternatives. 
Either A and B necessarily emit equal numbers of 
electrons at all temperatures, or the charges which 
develop owing to the unequal rate of emission are 
not discharged, even to the slightest degree, when 
the two bodies are placed in contact. 

The first alternative is definitely excluded by 
the experimental evidence, so I shall proceed to 
interpret the second. It means that bodies have 
natural states of electrification whereby they 
become charged to definite potential differences 
whose magnitudes are independent of their rela¬ 
tive positions. There Is an Intrinsic potential 
difference between A and B, which is the same, 
at a given temperature, whether they are at a 
distance apart or in contact. 

Admitting that the intrinsic potentials exist, a 
straightforward calculation show’s that they are 
Intimately connected with the magnitudes of the 
thermionic emission at a given temperature. The 
relation Is, in fact, governed by the following 
■equation. If A and B denote the saturation ther¬ 
mionic currents per unit area of the bodies A and 
B respectively, and Y is the contact potential 
difference between them at the absolute tempera¬ 
ture T, then V = feT e log A/B, where k is the gas 
constant calculated for a single molecule (Boltz¬ 
mann’s constant), and t? is the electronic charge. 

I have recently, with the help of Mr. F. S. 
Robertson, obtained a good deal of new informa¬ 
tion on this question from the experimental side. 
We have made measurements of the contact poten¬ 
tial difference between heated filaments and a sur¬ 
rounding metallic cylinder, both under the high- 
vacuum and gas-free conditions which are now 
attainable in such apparatus, and alsq when small 
known pressures of pure hydrogen are present. 
As is well known, both contact potentials and 
thermionic emission are very susceptible to minute 
traces of gas, but we find that under the best con¬ 
ditions as to freedom from gas there is a contact 
potential of the order of one volt between a pure 
tungsten filament and a thoriated filament. We 
also find that changes of a similar magnitude in 
the contact potential difference between a thoriated 
tungsten filament and a copper anode take place 
when the filament Is heated. These changes are 
accompanied by simultaneous changes in the 
thermionic currents from the filament, and we 
find that the change in the contact potential cal¬ 
culated from the change In the currents with the 
help of the foregoing equation is within about 
20 per cent, of the measured value. Considering 
the experimental difficulties, this is a very sub¬ 
stantial agreement. Whilst the evidence is not 
yet as complete as I hope to make it. It goes a 
long way towards disproving the chemical view 
of the origin of contact potential difference. 

From what has been said you will realise that 
the connection between contact potentials and 
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thermionic emissions is a very close one. I would, 
however, like to spend a moment in developing it 
from another angle. To account for the facts of 
thermionic emission it is necessary to assume that 
the potential energy of an electron in the space 
just outside the emitter is greater than that Inside 
by a definite amount, which we may call re. The 
existence of this re, which measures the work done 
when an electron escapes from the emitter, is 
required by the electron-atomic structure of matter 
and of electricity. Its value can be deduced from 
the temperature variation of thermionic emission, 
and, more directly, from the latent heats absorbed 
or generated when electrons flow out of or into 
matter. These three methods give values of re 
which, allowing for the somewhat considerable 
experimental difficulties, are in fair agreement for 
any particular emitter. The data also show that 
in general different substances have different 
values of to. This being so, it is clear that when 
uncharged bodies are placed in contact the poten¬ 
tial energies of the electrons in one will In general 
be different from those of the electrons in the 
other. If, as in the case of the metals, the elec¬ 
trons arc able to move freely they will so move 
until an electric field is set up which equilibrates 
this difference of potential energy. There will 
thus be an intrinsic or contact difference of poten¬ 
tial between metals which is equivalent to the 
difference in the values of w and is equal to the 
difference in re divided by the electronic charge. 3 

Photo-electric Action . 

We have seen that there is a connection on 
broad lines between thermionic emission and both 
contact potentials on one hand and photo¬ 
electric emission on the other. The three groups 
of phenomena are also related in detail and to an 
extent which up to the present has not been com¬ 
pletely explored. In order to understand the 
present position, let us review briefly some of the 
laws of photo-electric action as they have revealed 
themselves by experiments on the electrons 
emitted from metals when illuminated by visible 
| and ultra-violet light. 

Perhaps the most striking’ feature of photoelec¬ 
tric action is the existence of what has been called 
the threshold frequency. For each metal whose 
surface is in a definite state there is a definite 
frequency « 0 , which may be said to determine the 
entire photo-electric behaviour of the metal. The 
basic property of the threshold frequency n 0 is 
this: When the metal is illuminated by fight of 
frequency less than n 0 no electrons are emitted, 
no matter how intense the light may be. On 
the other hand, illumination by the most feeble 
light of frequency greater than n u causes some 
emission. The frequency n 0 signalises a sharp 
and absolute discontinuity in the phenomena. 

Now let us inquire as to the kinetic energy of 
the electrons which are emitted by a metal when 
illuminated by monochromatic light of frequency, 

3 This statement is only approximately true. In order to condense the 
argument certain small effects connected with the Peltier effect at the 
junction between the metals have been left out of consideration. 
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let us say, n. Owing- to the fact that the emitted 
electrons may originate from different depths in 
the metal, and may undergo collisions at irregular 
intervals, it is only the maximum kinetic energy 
of those which escape which we should expect to 
exhibit simple properties. As a matter of fact, 
it is found that the maximum kinetic energy is 
equal to the difference between the actual fre¬ 
quence n and the threshold frequency n 0 multiplied 
by Planck's constant h. In mathematical sym¬ 
bols, if v is the velocity of the fastest emitted 
electron, m its mass, e its charge, and V the 
opposing potential required to bring it to rest, 

eY = £ m Y- = h (n-n Q ). 

From this equation we see that the threshold fre¬ 
quency has another property. It is evidently that 
frequency for which kinetic energy and stopping 
potential* fall to zero. This suggests strongly, I 
think, that the reason the electron emission ceases 
at n 0 is that the electrons are not able to get j 
enough energy from the light to escape from the 
metal, and not that they are unable to get any-! 
energy from the light. 

The threshold frequencies have another simple 
property. If we measure the threshold fre¬ 
quencies for any pair of metals, and at the same 
time we measure the contact difference of poten¬ 
tial K between them, we find that K is equal to 
the difference between their threshold frequencies 
multiplied by this same constant h divided by the 
electronic charge e. 

These results, as well as others which I have 
not time to enumerate, admit of a very simple 
interpretation if we assume that when illuminated 
by light of frequency n the electrons individually 
acquire an amount of energy hn. We have 
seen that in order to account . for thermionic 
phenomena it is necessary to assume that the elec¬ 
trons have to do a certain amount of work w to 
get away from the emitter. There is no reason 
to suppose that photo-electricallv emitted electrons 
can avoid this necessity. Let us suppose that 
this work is also definite for the photoelectric 
electrons and let us denote its value by hn € . Then 
no electron will be able to escape from the metal 
until it is able to acquire an amount of energy at 
least equal to hn Q from the light—that is to say, 
under the suppositions made—until n becomes at 
least as great as n 0 . Thus n Q will be identical 
with the frequency which we have called the 
threshold frequency, and the maximum energy, of 
any electron, after escaping will be h (n — n 0 ). 

The relation between threshold frequencies and 
contact potential difference raises another issue. 
We have seen that the contact potential difference 
between two metals must be very nearly equal to 
the difference between The amounts of work w for 
the electrons to get away from the two metals by 
thermionic action, divided by the electronic charge 
e. : The photo-electric experiments show' that the 
1 contact electromotive force is also nearly equal to. 
The differences" of'the threshold frequencies multi- I 
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plied by h / c * It follows that the photo-electric 
work hn 0 must be equal to the thermionic work w 
to the same degree of accuracy. The photoelec¬ 
tric and thermionic works are known to agree to 
within about one volt. To decide how far they 
are identical needs better experimental evidence 
than we have at present. The indirect evidence 
for their substantial identity is stronger at the 
moment than the direct evidence. 

I do not think that the complete identity of the 
thermionic work re and the photo-electric hn 0 is a 
matter which can be inferred a priori. What we 
should expect depends to a considerable .extent on 
the condition of the electrons in the ‘ interior of 
metals. We cannot pretend to any real know¬ 
ledge of this at present; the various current 
theories are mere guesswork. L T nless the elec¬ 
trons which escape all have the same energy when 
inside the metal we should expect the thermionic 
value to be an average taken over those which get 
out. The photo-electric value,-on the other hand* 
should be the minimum pertaining to those internal 
electrons which have most energy. The apparent 
sharpness of the threshold frequency is also sur¬ 
prising from some points of view. There seems 
to be scope for a fuller experimental examination 
of these questions. 

I have spoken of the threshold frequency as 
though it were a perfectly definite quantity. No 
doubt it is when the condition of the body is or 
can be definitely specified, but it is extraordinarily 
sensitive to minute changes in the conditions of 
the surface, such as may be caused, for example, 
by the presence of extremely attenuated films of 
foreign matter. For this reason we should accept 
with a certain degree of reserve statements which 
appear from time to time that photo-electric action 
is some parasitic phenomenon, inasmuch as it can 
be made to disappear by improvement of vacuum 
or other change in the conditions. What has 
generally happened in these investigations h that 
something has been done to the illuminated surface 
which has raised its threshold frequency above 
that of the shortest wave-length in the iighf 
employed in the test. LTnless they are accom¬ 
panied by specific information about the changes 
which have taken place in the threshold frequency,, 
such statements are of little value at the present 
stage of development of this subject. 

Light and X-rays. 

One of the great achievements of experimental 
physics in recent years has been the demonstration 
of the essential unity of X-rays and ordinary light. 
X-rays have been shown to be merely light of par¬ 
ticularly high frequency or short wave-length, the 
distinction between the two being one of degree 
rather than of kind. The foundations of our 
knowledge of X-ray phenomena were laid by 
Barkla, but the discovery and development of the 
crystal diffraction methods by v. Laue, the 
-^ ra gff s i Moseley, Duane, and de Broglie have 
established their relations with ordinary light so 
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clearly that he who runs may read their substantial 
identity. The actual gap in the spectrum of the 
known radiations between light and X-rays is also 
rapidly disappearing. The longest stride into the 
region beyond the ultra-violet was made by Lyman 
with the vacuum grating spectroscope which he 
developed. For a time Prof. Bazzoni and I held 
the record in this direction with our determination 
of the short wave limit of the helium spectrum, 
which is in the neighbourhood of 450 Angstrom 
units. More recently this has been passed by 
Millikan, who has mapped a number of lines ex¬ 
tending to about 200 ngstrom units—that is to 
say, more than four octaves above the violet limit 
of the visible spectrum. 1 am not sure what is 
the longest X-ray which has been measured, but 
I find a record of a Zinc L-rav by Friman [Phil. 
Mag vol. 32, p. 494, 1916} of a wave-length 
of 12-346 Angstrom units. There is thus at most 
a matter of about four octaves still to be explored. 
In approaching this unknown region from the 
violet end the most characteristic property of the 
radiations appears to be their intense absorption 
by practically every kind of matter. This result 


is not very surprising from the quantum point of 
view. The quantum of these radiations is in 
excess of that which corresponds to the ionising 
| 'potential of every known molecule, but it is of the 
same order of magnitude. Furthermore, it is 
large enough to reach not only the most super¬ 
ficial, but also a number of the deeper-seated elec¬ 
trons of the atoms. There is evidence, both 
theoretical and experimental, that the photo-elec¬ 
tric absorption of radiation is most intense when 
its quantum exceeds the minimum quantum neces¬ 
sary to eject the absorbing electron but does not 
exceed it too much. In the simplest theoretical 
case the absorption is zero for radiations the fre¬ 
quencies of which lie below the minimum quan¬ 
tum, rises to a maximum for a frequency com¬ 
parable with the minimum, and falls off to zero 
again at infinite frequency. This case has not 
been realised in practice, but, broadly judged, the 
experimental data are in harmony with it. On 
these general grounds we should expect intense 
absorption by all kinds of matter for the 
radiation between the ultra-violet and the X-ray 
region. 


The Botanic Gardens, Victoria, Cameroons Province, Nigeria. 


H IS Excellency the Governor of Nigeria, : 

Sir Hugh Clifford, G.C.M.G., in a j 

remarkable address to the Nigerian Council, 1 i 
which Is deserving of careful study by those j 
interested in our West African colonies, j 
directed attention to the neglected condition \ 

of the Victoria Botanic Gardens in the | 

recently acquired Cameroon Province, and stated 
that at his request the Assistant Director of the 
Royal Botanic Gardens, Kew, was about to visit 
Nigeria for the purpose of advising the Govern¬ 
ment as to the action that should be taken for 
their restoration and future maintenance. ” We 
learn from the Kew Bulletin , No. 6, issued in 
September last, that Captain A. W. Hill has re¬ 
turned from his mission, and fully endorses the 
remarks made by the Governor as to the beauty 
and value of these gardens. 

To quote from His Excellency’s address:— 

The Botanical Gardens at Victoria compare in 
everything save size with their prototypes at Buiten- ! 
zorg in Java and Peradeniya in Ceylon. They con- I 
tain a fine and varied collection of trees and plants and I 
shrubs which have been brought together from every ! 
part of the tropics; and, in spite of their close j 
proximity to the sea, the soil in them appears to be j 
abundantly fertile. A special feature of these gardens j 
Is a stream of water, crystal dear, that patters noisily 
over a bed of pebbles. . . . 

It would be a lasting discredit to this Government, 

I consider, if it were to neglect to repair the damage 
which the war has already unhappily inflicted upon 
these lovely and valuable gardens. i 

The gardens, we learn, cover an area of some i 
200 acres, and are provided with a good labora- 

1 Nigerian Council, Address by the Governor, Sir Hugh Clifford* 
December 29, 1920. See especially pp. 184-86 and 208-11. 
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tory, a herbarium, and museum building, as well 
as a building which served the purpose of an 
agricultural school. All these are in a very fair 
state of repair, and are only awaiting the time 
when they can be restored to their proper func¬ 
tions. The site is admirably adapted to garden 
purposes, since the soil is a highly fertile decom¬ 
posed volcanic rock. There are some steep hills, 
commanding fine views either across the bay or 
to the lofty Cameroon Mountain, but there is also 
a considerable tract of more or less level ground, 
so that it is possible to cultivate useful economic 
plants under varied tropical conditions. Con¬ 
nected with these gardens were the experimental 
plots of tea and cinchona at Buea, situated at an 
altitude of 3300-3600 ft., on the slope of the 
Cameroon Mountain. Photographs of these 
plantations are given in the Bulletin, and though 
now in a very neglected condition, they show that 
the cultivation of these products is a practical 
proposition in the Cameroon Province. High- 
level stations are thus a necessary adjunct to the 
gardens. 

The importance of the Victoria Botanic 
Gardens and substations, with the laboratory and 
other buildings, where mycological, chemical and 
entomological research can be carried out, can 
best be realised when it is pointed out that the 
lower slopes of the Cameroon Mountain are 
covered by extensive plantations of such economic 
plants as cocoa, coffee, Hevea and Funtumia 
rubber, kola, bananas, oil palms, etc. The 
Cameroon Province thus differs essentially from 
Nigeria proper, where large plantations are rare 
and widely separated. In Nigeria fungus and 
insect diseases are not able to spread far, since 
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there are dense tracts of forest or bush which act 
as a barrier; the native plantations also are 
usually small. In the Cameroon Province the 
plantations are more or less continuous; so that 
the risk of the spread of disease Is ever present. 


and the prosperity of the plantations depends very 
largely on the maintenance of an adequate scien¬ 
tific staff. 

It is no doubt unfortunate for many reasons 
that the Cameroon Province, with the noble 
Cameroon Mountain, explored as 
long ago as December, 1S61, by 
Sir Richard Burton and Mr. G. 

Mann, lies at one end of Nigeria, 
while Lagos and the head¬ 
quarters of the Nigerian Agri¬ 
cultural Department at Ibadan 
lie far away near the Western 
border. Except by sea, communi¬ 
cation between Ibadan and Vic¬ 
toria is at present well-nigh im¬ 
possible, so that the proper 
‘development of the Victoria Gar- 
■ 4 en& as a centre for research in 
‘Cbnneeftqn wlfti or under the con¬ 
trol of the Agricultural Depart¬ 
ment of Nigeria, if this should be 
deesied essential, affords problems 
qf considerable adminstrative diffi¬ 
culty. 

While desiring to urge very 
strongly that the Victoria Gar¬ 
dens should be restored and main¬ 
tained as a botanic garden fully equipped for 
tropical research in ^ptoblems of soil chemistry, 
entomology* atnd plant-breeding, we 
point out that resemth of this character 
to a scientific Institution^: such, as the 
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gardens should be, rather than to an agricultural 
department, the function of which is purely techni¬ 
cal and is concerned in the main with investiga¬ 
tion and instruction. 

The Victoria Gardens could be made the main 
centre for research in West 
Africa, and would be able to 
furnish results of immense value 
to the various agricultural de¬ 
partments ; but we would urge 
that it should be established 
rather in connection with the 
Agricultural Department of Ni¬ 
geria than under its direct 
control. 

Reference has been made to 
the building which served as 
an agricultural school, and we 
would lay stress on the im¬ 
portance of such a school for 
the training of native agricultur¬ 
ists in a province like the Camer- 
oons, wdth its large plantations. 
The value of such schools has 
been demonstrated in the West 
Indies and elsewhere, and with 
plantations demanding a large 
amount of skilled native labour a 
school attached to a scientific in¬ 
stitute can scarcely fail to produce 
results of very great benefit. 

The perusal of the narrative under review 
strengthens the conviction which we formed on 
reading His Excellency’s address, that “it would 
be a lasting discredit” were we 4 4 to neglect to 
repair the damage ” which the gardens have 


suffered and, we may add, were we to neglect the 
magnificent opportunity afforded us, with our 
great West African responsibilities, of maintain¬ 
ing them as a centre of scientific research in the 
tropics. 


HTtG. x.—Ambas Bay, showing the seaward face of the Victoria Botanic Gardens which cover the 
promontory on which Government House can be seen crowning the summit. View looking to 
the south.—The trolley line from Victoria to Bota (the starting-point of the Buea Railway) is 
seen running at the foot of the cliff, which is the highest point of the gardens at the Bota end. 
The Limbe river, which traverses the gardens, enters the sea near the end of the promontory. 


Fig. su—P ineapple plantation in the Victoila Botanic Gardens on the east side of the Limbe river. 
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Obituary. 


Dr. F. W. Passmore. 

' \\T £ regret to announce the death of Dr. 

’ * Francis William Passmore at his home at 
Bexley Heath on Saturday, October 29. Dr. Pass- 
more began his training with Dr. B. H. Paul. In 
those days London was probably the largest 
market in the world for cinchona bark, and Dr. 
Paul acquired no small reputation as a 44 quino- 
logistP' After five years in Dr. Paul's laboratory 
Passmore proceeded to Wurzburg, where he 
worked under Emil Fischer about the time the 
latter began his classical investigation of the 
sugars. He published three papers with Fischer 
on the formation of acrose from formaldehyde, 
the phenylhvdrazides of acids derived from 
sugars, and on the synthesis of higher homologues 
of d-mannose. 

On Lis return to London Passmore became an 
assistant at the Pharmaceutical Society's Research 
Laboratory, then recently started under Prof. 
W. R. Dunstan as director, with whom he con¬ 
tributed a paper to the Transactions of the Chem¬ 
ical Society on the formation and properties of 
aconine, the basic hydrolytic product of the highly 
toxic alkaloid aconitine. If one may judge from 
the four papers in which Passmore had collab¬ 
orated up to this time, he would have made a 
valuable addition to the small band of workers 
who have devoted attention to the chemistry of 
natural products in this country. 

The death of his father made it necessary for 
him to take up more lucrative work, and he joined 
the late Mr. H. Helbing as a consultant and 
analyst. His success as an expert witness led to 
his being constantly employed in patent cases in¬ 
volving chemical questions of all kinds, but he 
retained his Interest in drugs, and from time to 
time published notes, arising out of his profes¬ 
sional work, on such subjects as wool-fat, euca¬ 
lyptus oils, salicylic acid, chloroform, coal-tar dis¬ 
infectants, and potassium bromide. These notes 
were for the most part concerned with standards 
of purity and methods of analysis, and were 
written In collaboration with his partner. 

Passmore was also Interested In the manufac¬ 
ture of saccharin, and devoted some attention to 
processes for the production of synthetic camphor, 
but It is as a consultant that his frank and en¬ 
gaging personality will be chiefly missed. 


and the master of a ready pen, throughout a 
period of more than fifty years he was a constant 
contributor to the scientific journals both of his own 
and of other European countries, as well as the 
author of numerous books, several of which have 
been translated into English. Notwithstanding 
the volume of his published works, it is safe to 
say that not one word of his writings is not deserv¬ 
ing of careful consideration. Of these his “ Primi¬ 
tive Civilisation in Italy ” is the most considerable, 
and probably will also be the most enduring. 
Montelius was well known personally in this, 
country, and had contributed papers to Archaeo- 
logia and the Journal of the Royal Anthropological 
Institute, and in 1904, at the Cambridge meeting 
of the British Association, which he attended as, 
a distinguished guest, he read a paper before 
Section H on “The Origin of the Lotus Orna¬ 
ment." His greatest and most lasting service to 
archaeology lay, beyond question, in his investiga¬ 
tion of the Bronze-age culture upon lines which 
enabled him to formulate a systematic scheme, of 
chronology for that period. 

Montelius was for many years a director of the 
State Museum of Sweden. He was a fellow of 
the Swedish Academy, and an honorary fellow 
of many European societies. In 1913 thirty-seven- 
archaeologists of European reputation, represent¬ 
ing ten different countries, united to do him 
honour in a handsome memorial volume presented 
to him on his seventieth birthday. 


Dr. Oscar Montelius. 

By the death of Dr. Oscar Montelius at Stock¬ 
holm on November 4 the study of the prehistory 
of Europe has suffered a grievous loss. 

„ Gustaf Oscar Augustin Montelius was born In 
Stockholm in 1843. was attracted to the 

study of archaeology at an early age. His first 
paper on the subject was published as long ago 
as 1869. An accomplished linguist—he seemed 
equally at home in mpst European languages 


We regret to announce the death of Mr. E~ 
Windsor Richards, on Saturday, November 12,. 
at ninety years of age. Mr. Richards started his 
career at the age of twenty-three as an assistant 
engineer with his brother at Tredegar Iron Works,, 
thus beginning a connection with the iron and steel- 
industry which he maintained throughout his life- 
While still a young man, he was appointed chief 
engineer at the Ebbw Vale Steel Works, where he 
designed and constructed a special blast furnace 
for the production from Somerset spathic ore of 
spiegeleisen, which until that time had been im¬ 
ported from Germany. In 1876 Mr, Richardsi 
became general manager, and later chairman and! 
director, of Messrs. Bolckow, Vaughan and Co.„ 
of Middlesbrough, where, in co-operation with 
Thomas, the basic method of steel manufacture- 
was successfully launched. In recognition of his. 
services to the Iron and steel industry, Mr. 
Richards was awarded In 1 1884 the Bessemer gold" 
medal of the Iron and Steel Institute, of which ten 
years later he became president. He was also a 
past-president of the Institution of Mechanical' 
Engineers and of the Cleveland Institution of 
Engineers. i ' . > 


The death is announced of Prof. ,Sheridan-' 
Del£pine, professor qf public health and bacterid- 
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logv in Manchester University, and director of the 
public health laboratories of the university, which 
occurred on November 13 last, at the age of sixtv- 
six years. 

We learn with regret of the death, which 
occurred recently, of Tadeusz God lew ski, pro¬ 
fessor of physics and formerly rector of the Tech¬ 
nical High School* Lemberg (Lw6w), Poland. 


It is announced that Mr. John Macalister 
Dodds, fellow and formerly tutor of Peterhouse, 
Cambridge, died on November 13 at the age of 
sixty-three years. 

We regret to announce the death on Sunday, 
j November 13, at the age of eighty-one years, of 
| Sir C. Douglas Fox, past-president of the Institu- 
i tion of Civil Engineers. 


Notes. 


H.M. the King has appro\ed of the following 
awards this year by the president and council of the 
Roval Society : A Ro\ al medal to Sir Frank D\son, 
Astronomer Royal, for his researches on the distribu¬ 
tion and movement of the stars; and a Royal medal to 
Dr. F. F. Blackman, for his researches on the gaseous 
exchange in plants and on the operation of limiting 
factors. The following awards have also been made 
hr the president and council: The Copley medal to 
Sir Joseph Larmor, for his researches in mathematical 
physics; the Davy medal to Prof. Philippe A. Guye, for 
his researches in physical chemistry; and the Hughes 
medal to Prof. Niels Bohr, for his researches in 
theoretical physics. 

The memorial tablet to the late Lord Ra\ leigh 
executed by Mr. Derwent Wood, R.A., is now 
complete, and is being placed in the position 
selected for it in the north transept of West¬ 
minster Abbey, between the memorials to Sir 
Humphrey Davy and Dr, Thomas Young. The Dean 
of Westminster has arranged for the unveiling cere¬ 
mony to be held on Wednesday, November 30, the 
anniversary day of the Royal Society, at 2 p.m. Sir 
Joseph Thomson, as chairman of the memorial com¬ 
mittee, will represent the University of Cambridge and 
the Royal Society. 

The Stockholm correspondent of the Morning Post 
announces that the Nobel prize for chemistry for 1920 
has been awarded to Prof. Walter Nernst, of Berlin 
University, The prizes for chemistry and physics for 
1921 have been reserved for next year. 

In a discussion in the House of Lords on Novem¬ 
ber 10 the Marquess of Crewe voiced the complaint 
#f teachers and students of science that the Safe¬ 
guarding of Industries Act and the German Reparation 
{Recovery} Act had had the effect of hampering re- 
■■ search and the, teaching of science. The former act 
itepbsed high penalties on professors and education 
, t minorities ; gene,rally who were forced to purchase 
ttpteri&fs would never be pro¬ 

duced in this country 5 the latter caused considerable 
'’delay in getting It was a foolish 

he fb discourage that research upon 

which, the prosperity of the country sd largely de¬ 
pended for fhg sake 'of the' small amount of revenue 
mtrftcted frbm underbidand underfed 
'/ Studantitv Visebnof that a licence 

, be gh fm by the Research Department or the 

WmSm for felting %h$ things required for 

, V vox,. xo8] 


research. The excellence of German scientific goods 
was due to the workman’s spirit and tradition, and 
British research could not wait while British work¬ 
men were imbued with these attributes. In reply 
Viscount Peel stated that the Government were pre¬ 
pared neither to issue licences nor to grant import 
exemptions to educational institutions. It might be 
possible, however, to remove from the schedule articles 
wdiich could not be produced in this country. He under¬ 
took to place the whole subject before the Minister of 
Education. In a leader in the Times of November 14 
it is pertinently remarked, as evidence of the aloofness 
of the State from science, that “the interpellations on 
this scientific question were addressed to the Minister 
of Transport,” who undertook to refer it, not to the 
Royal Society—“ at one time the natural adviser of 
the Government on scientific matters ’*■—but to the 
Minister of Education. 

The annual council meeting of the National Union 
of Scientific Workers w*as held at the University of 
London Club on November 12. The retiring president, 
Prof. L. Bairstow T , in his address, referred to the 
friendships formed with kindred organisations as an 
indication of the solid progress the union had made 
in its development as an element in the life of the 
Scientific community. While the union’s aims were 
In part economic with immediate objects, the con¬ 
sideration of effects to be produced by a higher 
idealism had claimed the greater share of attention. 
The Royal Commission on Awards to Inventors pro¬ 
vided a striking example of the contrast In methods 
of treatment between the independent worker and the 
salaried worker. In the statement It presented to the 
Interdepartmental Committee on Patents the union 
had Suggested that the latter method was the proper 
basis of treatment for all. The union should now 
make preparations for the collection of material ready 
for the next occasion on which revision of the patent 
law" occurs. Prof. Bair stow- quoted from the Press 
reports of the preliminary findings of the “ Geddes ” 
Committee on Economy, which indicate that the War 
Research Departments were threatened by the “axe.” 
This was folly, for the greatest economies depend on 
research and education. Everything depended on the 
interpretation of the word “research 99 ; much of the 
money allocated to research was actually expended on 
technical development, J Most scientific workers regard 
the war period as a lean time for scientific research 
while agreeing that it was one of intense application 
Of' 1 sctenee*. IteoL .Jlatrstow concluded by expressing 
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the hope that scientific workers would seek for repre¬ 
sentation before Parliament by one of themselves. 
Dr. A. Griffith, of the Royal Aircraft Establishment, 
was elected president for the ensuing year, and Prof. 

J. Stanley Gardiner, of Cambridge, president of the 
research council. 

The Advisory Committee for the Meteorological 
Office, Edinburgh, met in Edinburgh on November 4, 
under'the presidency of Dr. G. C. Simpson, Director 
of the Meteorological Office. This was the first meet¬ 
ing of the Committee since the completed organisa¬ 
tion under the Air Ministry. The Committee is com¬ 
posed of representatives of the Fishery Board for 
Scotland, the Board of Agriculture, the Scottish Board 
of Health, the Scottish universities, the Royal Society 
of London, the Royal Society of Edinburgh, and the 
Royal Meteorological Society (with which the Scottish 
Meteorological Society is now amalgamated). Dr. 
Crichton Mitchell, the superintendent of the Edin¬ 
burgh Meteorological Office, was also present. After 
paying a tribute to the memory of the late Dr. W. S. 
Bruce, the Director, in a brief historical statement, 
explained how the former relations between the 
Government and the Scottish Meteorological Society 
had gradually led to the establishment in Edinburgh 
of a Scottish branch of the Meteorological Office, by 
which the Important voluntary work previously carried 
out by the society Would henceforth be controlled. A 
description of the work now being developed was 
given, including an account of the observatories, tele¬ 
graphic reporting stations, climatological stations, and 
rainfall stations. In the discussion which followed 
the applications of meteorology to fisheries, agricul¬ 
ture, and public health were considered, and various 
suggestions were made as to the possibility of closer 
and more fruitful co-operation between the Meteoro¬ 
logical Office and these public bodies. Perhaps the 
most immediately practical point brought forward 
was the question of issuing a daily weather report in 
;Edinburgh. A' demonstration i of this' was .carried out 
successfully during the recent meeting of the British 
As&pciatiddu 

Montpellier, where the President of the French 
Republic, M. Mlllerand, has just unveiled -a monu¬ 
ment to the great satirist, 1 :Rabelais;"'boasts one of 
the oldest 1 universities. ■. „ Its 1 botanical gardens,' in 
which the statue -has" been erected, is the oldest; in 
'France, and for more than two hundred years it has 
; possessed an Academy of 'Sciences. ^ Qn fcw v o occasions, 
in 1530 and in 1536, Rabelais was a student of medi¬ 
cine there, and to him was due the introduction into 
.France of the melon, the' artichoke-, and the carna- 
' Though best known for his “Gargantua” and 

-Tanthgruel,” Rabelais, like his contemporary Para¬ 
celsus, was versed in ■ all thp;- learning of his . day. 
The/Montpellier Academy of Sciences was founded 
.mainly through'the efforts of the astronomers Plan- 
L.tade, and de Ciapies, and the inauguration topic' place 
v:On -'May 1 ip s ./ tyod, tpe,'day on which Plantade and de 
, /Glares- watted, a/ -total eclipse .of, the sun,/ the,, best 
1 -eclipse‘"-of-/modem 1 /times 1 of 1 /which/,,the,,accounts/aye in 
!; any-way .full--and";,-precise 1 ./ 1 / - 'Plantade'- 1 was- '-a, lawyer "by 
;//precession,// dpi,Ciapies i,a;/#&ed' : '/soldier 1 1 and -anyem 

./;:■",/ //;/SOv//27,i : 6/vVpL''/lQ8l 
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gineer. Both were natives of Montpellier. De 
Ciapies died in 1740, and the following year Plantade 
expired suddenly when making scientific observations 
on the Pic du Midi. Montpellier was also the home 
of Balard, who taught in the School of Pharmacy 
and, while botanising in the neighbouring salt 
marshes, studied the crystallisation of salts, which 
led him in 1S26 to the discovery of bromine, for which 
our Royal Society awarded him a Royal medal. Soon 
after this Balard succeeded Thenard at Paris, and it 
was in his laboratory at the Ecole Normale that 
Pasteur, then his assistant, made his epoch-making 
discoveries in tartaric acid. Another eminent chemist 
connected with Montpellier was Gerhardt, who occu¬ 
pied the chair of chemistry from 1844 to 1848. 

We congratulate our contemporary, The Electrician , 
on the celebration of its diamond jubilee last week. 
During the past sixty years it has minutely recorded 
the growth of the numerous applications of electricity, 
and the record contained in its pages settles, both from 
the scientific and the technical point of view, many 
questions of priority. It is interesting to find that 
Faradav was one of its contributors. In 1862 he pub¬ 
lished a paper on “ Electrical Illumination in Light¬ 
houses.” In 1861 telegraphy, the only practical appli¬ 
cation of electricity, was in private hands. The 
earliest telegraph was erected on the London and 
North-Western railway between Euston and Chalk 
Farm so far back as 1837 by Cooke and Wheatstone, 
but the lack of the means oi making accurate measure¬ 
ments of the new quantities involved hampered pro¬ 
gress. The important paper on “The Measurement 
of Electrical Quantities,” published by Latimer Clarke 
and Sir Charles Bright in The Electrician for 1861 
was a great step in advance. It is interesting to notice 
that these authors call the volt the “ohma,” the 
ampere the “ gal vat,” and the ohm the volta.” Fifty 
years ago submarine cables of more than 50° m '^ es 
in length were worked in one direction only. The 
receiving instrument was a reflecting mirror galvano¬ 
meter, the signals being read out by one operator and 
written down by another. The operators in those 
days were extremely skilful. From 125 to 150 letters 
per minute could be transmitted. For long distances 
the messages were sent in sections. For example, 
from Gibraltar to Lpncfon the message had to be 
“ man-handled ” eight times. Nowadays automatic 
relays- 'do-the ;intermediate/.operations' 1 at far higher 
speeds, and • 'a- -message, : tan- be 1 sent automatically ^ from 
London tp Singapore. 

S. Highfield, in his presidential address 
- to the 'Institudqh' of ; EIeCtri,cat Engineers on Novem¬ 
ber 3, discussed the education of an engineer and 
s various important 11 financial, problems concerning , fbe, 
future -'of the - industry:/'- He, impressed on -engineers- 
the importance- -of:'- giving their skilled, -asastants, "pud, 
their - appinefQljc^'/'and.-.bf^on*;- 
t unities for improving their ,.manual skill-., -/^'Siaiiual 
skill can .''be: acquired, pnly : from 'hand-skilled 1 , inehvi"/ Xb 
his. opinipp:-'-there: /werts no,-/,Upsfcill ! ®i /trades,,' buf t ,/,iUVf- 
fortunately, there were many unskilled workmen. He 
j considered that although trade unions had done good 
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■work they had done harm by forcing the principle of 
standard wages and by reducing output. All progress 
in industry depends on the ability of the individual 
•or firm to give part of his ‘'profits'" to new ventures. 

It is only when profits are adequate that facilities can 
be given for education and research. At the present 
moment profits are not" being earned by the great 
trading community in this country. Consequently 
many are wanting work, and many are in distress. 
It is necessary that masters should instruct their men 
-as to the conditions that will ensure their mutual 
well-being. Much is being done to secure a common 
understanding. This will doubtless lead to a co-opera¬ 
tion between masters and men such as has not been 
known for years. We can then go forward with the 
certainty that prosperity will return. 

The next congress of the Royal Sanitary Institute 
will be held at Bournemouth on July 24-29, by invita¬ 
tion of the Mayor and Town Council. 

The Revue Scientifiqtie for October 22 contains an 
account of the celebration of the centenaries of the 
great Alsatian chemists Gerhardt and Wurtz, which 
took place at Strasbourg on July 5 last. An account of 
the work of Gerhardt and Wurtz is given by Prof. 
Tiffeneau, of Paris. 

The issue of the Journal of the Society of Chemical 
Industry for October 31 contains a reasoned summary 
of the information which has appeared on the Oppau 
explosion. It is stated that many possible causes of 
the explosion were not taken into consideration in the 
report issued by the directors of the Badische com¬ 
pany, and that an independent investigation by an 
expert Allied Commission is required. 

The ninety-sixth Christmas course of juvenile lec¬ 
tures, founded at the Royal Institution in 1826 by 
Michael Faraday, will be delivered this year by Prof. 
J. A. Fleming on ‘‘Electric Waves and Wireless Tele¬ 
phony. 1 ’ The lectures, which will be experimentally 
illustrated, will be given on the following days at 
3 o’clock:—December 29, “ Surface Waves on 

Liquids December 31, “Waves in Air ”; January 3, 
*‘The Telephone”; January 5, “Electric Oscilla¬ 
tions ”; January 7, “ Electric Waves ”; and January 10, 
“Wireless Telephony.” 

In addition-to its ordinary programme, the Optical 
Society has arranged a series of special meetings to 
be devoted to subjects dealing with the evolution and 
development of various types of optical instruments. 
The Science Museum, Kensington, possesses a most 
interesting, and in many respects unique, collection 
of such instruments, with the characteristics of which 
instrument makers and users might well be more 
familiar. By arrangement with the museum authori¬ 
ties these instruments will be available at the meetings 
for purposes of illustration and demonstration. The 
first .meeting of the series will be held at the Imperial 
College of Science and Technology on Thursday, 
November 24, at 7.30 p.m., when Prof. F. J. Cheshire 
will deal with “Polarising Apparatus.” Other sub- 
‘ jects to be discussed at future ^ meetings include 
**Microscopes/ 1 _ (Prof. A. 'Pollard), “Telescopes” 
V'KCL 2716. VOL. 108I 


(Mr. D. Baxandall), and “Astronomical and .Survey¬ 
ing Instruments 11 (Mr. L. C. Martin). 

Although under the ban of the “Comstock Law,” 
the scientific discussion of birth control is widely 
recognised in the United States as of great racial 
importance. Dr. Marie Stopes was invited by the 
Voluntary Parenthood League to New York to speak 
in the Town Hall on the subject on October 27. 
Following the lecture, which was enthusiastically 
received, a group of society leaders met the next day, 
subscribed sufficient funds, and organised a managing 
committee in order to open clinics immediately in 
America, following so far as possible the lines of 
the Constructive Birth Control Clinic founded by Dr. 
Marie Stopes and Mr. H. V. Roe in London this 
vear. The position differs somewhat from that in 
England, for in the United States it is still legal to 
give clinical instruction only to persons already 
diseased. Those who are healthy and desire to remain 
healthy are not permitted this knowledge. It is, 
however, one step in racial advancement that the 
diseased should be shown how to avoid procreating 
their kind. 

The Ministry of Transport has issued an informal 
memorandum which summarises some experimental 
work (done at Alresford, in Hampshire) on the effect 
of drainage from tar-macadam roads on fish-life. 
Recently-tarred roads are certainly potentially dan¬ 
gerous. The first rain-washings must be mixed with 
at least an equal volume of clean water if they are 
not to be actively toxic to fish. Even when the dilu¬ 
tion is several times that mentioned the effects may 
be prejudicial, and to be sure that no poisoning may 
occur the dilution must be ten to one at least. After 
the first washings are swept away the surface becomes 
less objectionable. There is evidence that storage of 
the drained-off water reduces its toxicity to fish-life, 
and it appears also that filtration through freshly cut 
turf may also diminish the danger. When the tar¬ 
macadam surface undergoes further severe disintegra¬ 
tion it may again become dangerous. The experi¬ 
ments are still incomplete and are being continued, 
but the provisional results are helpful to conservators 
and others, and point to remedial measures in the 
i case of valuable fisheries. 

A cold snap occurred in the weather over England 
during the second week of this month, and the first 
fall of snow for the present winter was experienced 
in London on the evening of November 11, whilst 
during the succeeding night, at Greenwich the shel¬ 
tered thermometer fell to 27 0 F., and it was 21 0 F. 
on the ground open to the sky. The mean temperature 
in London for the first six days of November was 49 0 , 
and for November 7-12 it was 15 0 colder. The ponds 
and ornamental waters around London were coated 
with ice. The first week of November is a fairly well 
recognised warm period in Great Britain, whilst the 
second week is one of Dr. Buchan’s cold periods, 
associated with northerly winds. In 1910 November 
had sixteen frosty nights at Greenwich, and in the 
last eighty years there is only one other instance 
with so many, in the year 1851. In 1908 there was 
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a short, but severe, early cold snap in November, 
the sheltered thermometer at Greenwich on Novem¬ 
ber 10 registering 22 0 F., and on the grass the read¬ 
ing was 9 0 F. The coldest November at Green¬ 
wich occurred in 1871, when the mean temperature 
for the month was 38°. In 1890 a severe frost set 
in over England on November 25, the thermometer 
registering 18 0 F. in the shade on November 28, the 
lowest shade temperature on record for the month, 
and the maximum temperature for the day was only 
27 0 F.; the frost continued practically without inter¬ 
ruption until the end of February. 

On June 30 of this year the Manchester Museum 
celebrated its hundredth birthday, and in the Novem¬ 
ber issue of the Museums Journal Its keeper, Dr. 
W. M. Tattersall, takes occasion to give a brief his¬ 
tory of the museum. 

Mr. W. Bellows, Tuffley Lawn, Gloucester, sends 
us the following extract from a letter received on 
November 9 from a correspondent in southern Mani¬ 
toba (30 miles from the United States frontier):— 
" Perhaps you remember the little creek or river 
which runs through part of my land. A colony of 
beavers has built a house and dam, and, I fear, will 
flood my hay-land. I must apply to the Government 
for permission to break the dam. These creatures 
are increasing rapidly and wall do much damage. 
They have now cut down a number of my trees of 
good size, and, if unmolested, will destroy all near. 
They are strictly protected; permission has to be 
obtained before one may be killed/' 

A detailed study of the races of Japanese domestic 
cattle, based on the examination of a large series of 
skulls, as well as on observations of the external 
morphology, forms the subject of a paper by Mr. 
Kenzo Iguchi in the Journal of the College of Agri¬ 
culture, Hokkaido Imperial University, Sapporo, 
Japan (vol. 9, part 5). The author concludes that 
the domestic cattle of Japan are not native, but have 
been derived from the races of cattle of North China 
brought over by way of Chosen on the wave of migra¬ 
tion which carried the ancient culture of China to 
Japan. Discussing the origin of Chinese cattle, Mr. 
Iguchi supports the view that they have been derived 
by an uninterrupted course of domestication from the 
zebu of northern India, which he regards as the 
ancestral wild parent of all the races of eastern Asiatic 
cattle. 

The conservation of the wild or native fauna of 
any part of the world will depend primarily upon 
economic considerations. The ideal of preventing, for 
scientific reasons, the extinction of wild species, be¬ 
cause they are wild and represent the native fauna, 
will never be reached or even considered when com¬ 
mercial interests are at stake. It is from this aspect 
first and last that the problem is viewed. This is well 
instanced by the publication of two articles in the 
Yearbook of the United States Department of Agri¬ 
culture, 1920, with the contradictory titles, ‘"Con¬ 
serving our Wild Animals and Birds/' and "‘Hunting 
down Stock Killers.” This apparent paradox is ex- 
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plained by the fact that the first article advocates in¬ 
creased measures for the protection of those animals 
and ‘birds which are of commercial value, and the 
second details the work that has been done in the 
systematic destruction of the native Carnivores which 
take such enormous toll annually from the stock- 
farms and ranches of North America. The man of 
science and field naturalist will learn with satisfaction 
of the good results already discernible from the Migra¬ 
tory-bird Treaty Act of 1920. He can have nothing but 
admiration for the splendid work which the American. 
Government has done in the preservation of bison,, 
elk, antelope, and deer, and will welcome any measures, 
which will save from extinction the small fur-bearing 
mammals of the Northern Territories. On the other 
hand, he will reflect that the Carnivores are at least 
a virile and dominant family which the most rigorous, 
hunting may keep in check but hardly exterminate. 

The Hugo Muller lecture delivered before the 
Chemical Society on June 16 last by Prof. Benjamin 
Moore is printed in the October issue of the Journal, 
Prol. Moore spoke on “ Photosynthetic Processes In 
the Air, upon the Land, and in the Sea in Relation 
to the Origin and Continuance of Life on the Earth.”' 
In dealing with this wide subject an attempt was 
made to trace the continuity of life from the inorganic 
world to the highest types of organism. Radiant 
energy from the sun is responsible for building up 
simple inorganic and organic compounds, including 
nitrogen compounds, from the air; the nitrogen of 
the atmosphere may be converted into proteins. 
Photosynthesis occurs not merely in the region of 
the absorption bands of chlorophyll, but throughout 
the spectrum, and the chlorophyll may be a colour- 
screen protecting the organism from the blue and 
ultra-violet rays, which are prejudicial to life. Prof. 
Moore describes many experiments in support of his. 
novel and interesting views. 

The description of a new dye-printing photographic 
process is contributed by Dr. J. M. Eder to the British 
Journal of Photography for November 4. This method 
is distinct from Willis’s aniline process (1864), Feer's 
diazotype (1889), Andresen’s diazotype (1895), and the 
primuline process of Green, Cross, and Eevan (1890). 
It has been patented by the Badische Anilin- und Soda- 
fabrik. Benzidine hydrochloride or other diamine com¬ 
pound is precipitated with an acid dye such as eosine,. 
cyananthrol, Neptune-green, or quinoline-yellow, ac¬ 
cording to whether the print is to be a bright purplish- 
red, a dark violet, a bright green, or brown. The 
precipitate is mixed with manganese nitrate or a 
similar oxidiser and water, and coated upon paper. 
After exposure under a negative, fixing is done in a 
solution of borax or of sodium phosphate. So far 
pure whites have not been obtained, but the great 
brilliancy and variety of colour that are possible, and 
the good gradation and vigour of the prints* 
render the process, in Dr. Eder’s opinion, worthy of 
attention. 

Some engineering uses of stainless steel, which is 
an alloy steel containing from 12 to 14, per cent, of 
chromium, are described in an illustrated article in 
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Engineering for October 28. The principal experi¬ 
ments described had for their abject the determina¬ 
tion of the suitability of the material for steam- 
turbine blades. In xgi6 the British Thomson Co., 
of Rugby, fitted in one of their turbines an experi¬ 
mental wheel having blades of phosphor-bronze, nickel- 
bronze, brass, mild steel, and stainless steel. Of the 
four stainless steel blades inserted two were hardened 
and the other two were hardened and tempered. 
This turbine was' at work from the autumn of 1916 
until April, 1918, when it was opened out for the first 
time. All the blading was in good condition, but the 
stainless blades were the only ones entirely free from 
erosion or corrosion. The machine was put to work 
again and re-examined last July, when it was found 
that the stainless steel blades appeared to be abso¬ 
lutely unaffected by their service; further, the 
hardened and tempered blades were in as perfect 
condition as the hardened blades. All the other 
materials had suffered, some severely. Messrs. Firth 
and Sons fitted stainless blades 28 in. long into a 
turbine four or five years ago, and report that these 
also have given entire satisfaction. Other confirma¬ 
tory experiments are described in the article. The 
subject is of very great importance in turbine manu¬ 
facture, and it would appear from the tests that 
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in turbine blading erosion and corrosion trouble can 
now be entirely eliminated. 

The new catalogue (No. 364) of important and 
rare books on natural history, issued by Messrs. B. 
Ouaritch, of 11, Grafton Street, W.i, contains nearly 
800 titles. Interesting items we have noticed are two 
volumes of the “Index Kewensis ” (1885-05), an 

edition, published in 1836-39, of Cuvier’s “ Basis of 
the Natural History of Animals, 11 a Settin edition of 
Gilbert's “ De Magnete, 11 a copy of the first edition 
of Darwin’s “Origin of Species, 11 and the extensive 
collection of English and foreign pamphlets on Dia- 
tomaceae, from the library of the late Wynne E. 
Baxter. 

Messrs. Longmans and Co. have in the press a 
new book by Prof. A. W. Stewart entitled “ Some 
Physico-Chemical Themes,” which is intended to 
form a connecting link between systematic text-books 
of physical chemistry and the original literature of 
the subject. Among the subjects treated of will be 
double and complex salts, pseudo-acids and indicators, 
non-aqueous ionising media, colloids, the Brownian 
movement, absorption, catalysis, chemical affinity, 
emission spectra, the determination of AvOgadro’s 
constant, the periodic law, and atomic structure. 


Our Astronomical Column. 


Bright Assemblage of Morning Stars. —Mr. W. F. 
Denning writes : k * During the remainder of the pre¬ 
sent month there will be visible before sunrise ail the 
brightest planets, viz.. Mercury, Venus, Mars, 
Jupiter, and Saturn, and in addition to these objects 
the crescent of the Moon will be visible in the south¬ 
eastern sky from about November 25-28. 

” It is only at long intervals that so large a number 
of interesting planets occupy positions in the heavens 
enabling them to be viewed at the same time. To¬ 
wards the end of the month Mars, Jupiter, and 
Saturn will be near one another, and they will be in 
conjunction with the Moon on November 25. Mer¬ 
cury and Venus will also be near together and low 
in the south-eastern sky, and on November 28 they 
may be seen near the narrow crescent of the moon. 
The best time at which to view these objects will be 
from about 6.30 to 7 a.m. Of the planets named 
Venus will appear to be much the brightest, while 
Jupiter will rank second.” 

Medieval Astronomical Instruments in India.— 
Memoirs of the Archaeological Survey of India (No. 12) 
contains a description by G. R. Kaye of some medieval 
instruments of beautiful workmanship now in the 
Delhi Museum,. There are three astrolabes belonging 
respectively to the thirteenth, fifteenth, and seven¬ 
teenth centuries. They contain planispheres on which 
the principal starsyare delineated with such accuracy 
that the date of construction can be ascertained within 
a few years by simple measurement of longitude. 
The stars’ names are recorded in Arabic, and a glos¬ 
sary of their meanings 1 is given in. the .memoir. * It 
indy be noted that the. name Achernar (the last of 
the river) • is applied to the third magnitude star 
-J'Eridani, mot to the bright star, *7^farther south, 
''ftat'now'bears it. , , r- ; , : . . 

1 There are also tablets on the astrolabes giving the 
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latitudes of several towns, and other details such as 
the length of the longest day. 

The celestial sphere is of brass 6-5 cm. in diameter; 
it bears the date a.h. 1087 (or a.d. 1676). In spite 
of the small scale, the stars’ positions are so accurate 
that their measured longitudes led to the date 1664. 

It is of interest to note that the Arabs borrowed at 
least three constellation names—Thaur, Qantaurus, 
and Qitus—from the Greek, and that they call Betel- 
geux and Bellatrix the right and left shoulder of 
Orion; in other words, they take the figure as shown 
on a star-map, not on a globe, as some medieval 
European astrologers used to do. 

Nova Aouilae. —It is praiseworthy that of late 
years a number of observers have studied novas on 
their decline, long after they have ceased to be 
spectacular. Comparison of their ultimate with their 
original condition is' of value as likely to afford in¬ 
formation as to the character of the event that pro¬ 
duced the sudden outburst. Nova Aquilae is a par¬ 
ticularly favourable star to take for this purpose, as 
a long series of photographs of the star in its pre-nova 
state is available. It was then of about the 10th 
magnitude, but seemed to be irregularly visible to the 
extent of half a magnitude. 

Popular Astronomy for October contains, in its 
Variable Star Report, numerous observations of the 
star made last summer. Each of the following values 
is the mean of about eight observations:— 

1921, June 8, 9*44 mag.; July 1, 9-47 mag.; July 13, 
q* 64 mag.; July 28, g*6o mag.; August 6, 9*47 magi 
The observations leave it an open question whether 
there are short-period fluctuations ; if such exist, their 
amplitude can scarcely exceed 0-2 mag. It will be 
seen that the star, in three years from the outburst, 
has declined to within some half-magnitude of its 
original brightness. ‘ ■ 
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British Scientific Instrument Research Association. 


HP HE British Scientific Instrument Research Asso- 

-®* ciation has recently issued its third annual report, 
which gives a very brief account of the further develop¬ 
ment of the organisation of the association and of 
the researches in progress. The membership com¬ 
prises some twenty-five or more of the principal 
instrument-making firms of the country; the director, 
Sir Herbert Jackson, is assisted by a scientific staff 
of seven members, in addition to the secretary. The 
present chairman of the association is Mr. Campbell 
S wanton. 

Three years are a short time in the life of a research 
institution. Much of the time has, no doubt, been 
spent in the preliminary planning of the programme 
of research, in securing staff, and in providing and 
installing what must still be a somewhat modest 
equipment. It is to the credit of the staff that they 
have already succeeded in producing results, along 
more than one line of investigation, of definite value 
to ^the members of the association, and, no doubt, 
ultimately to the users of scientific apparatus and to 
science generally. The lines ot work which have 
been mainly followed are clearly indicated by the 
report, though, since the knowledge acquired'bv a 
research association remains, for a time at least, con¬ 
fidential to its members, the details given of the results 
achieved are somewhat limited. 

Experiments ha\ T e been made in the production, on 
a small scale, of optical glasses of new types, directed 
more particularly to the provision of a substitute for 
alum in apochromatic lenses and some other special 
requirements in optical design. Information has been 
obtained with regard to neutral-tinted glasses of uni¬ 
form spectral absorption and coloured glasses for 
photographic purposes, which it is hoped may lead 
to production on the manufacturing scale. The 
durability of optical glasses has been the subject of 
special study, and research on the viscosity of glass 
has been promoted, and has led to a new method of 
determining viscosity' applicable to glass at high tem¬ 
peratures. 

Much attention has been devoted to abrasives and 
polishing powders. In this work considerable suc¬ 
cess has been attained, and results of theoretical 
interest, as Well as of practical value, have been 
secured. ^ It is understood that a general account of 
these will be published. Cements for prisms and 
lenses have been investigated and some improvements 
are recorded. Other materials to which attention has 
been given are a wax mixture for use as a temporarv 
adhesive and solders of high and of low "melting point. 
The progress made should be of definite value to 
optical ^instrument-makers as well as in other allied 
industries. 

The oth^r main section of the work relates to elec¬ 
trical and X-rav apparatus. Probably the most notable 
success so far achieved by the research staff of 
this section has been the production of a con¬ 
venient regulator of new type for X-ray tubes, 
which enables the tube to be . “hardened M or 


“softened'' as desired, thus considerably extending 
the life and usefulness of the tube. An investigation 
in progress which it is hoped will lead to manufac¬ 
turing improvements in the focussing of X-ray tubes. 
The wave-form tor use m the generation ot X-rays 
is also being studied. Other investigations which 
have been undertaken relate to the magnetic properties 
j of materials used in galvanometer coils and to insuia- 
| tors and insulating varnishes and enamels. 

| Many of the research associations so far formed 
j have tew facilities for carrying out research under 
I their own immediate control, and, in common with 
i others, the British Scientific Instrument Research 
Association has devoted some portion of its funds 
| to the promotion of investigations by other institu- 
! tions and individual workers into problems of import- 
j ance to its members. The National Physical Labora- 
. tory is collaborating with the association in an inves¬ 
tigation relating to radio-luminous paint. Work of 
great importance to the electrical instrument-maker 
has been done at the laboratory in the production 
of a resistance material of small temperature coeffi¬ 
cient similar.to “manganin," samples of which are 
being supplied to the association for trial by’ its 
members under manufacturing conditions. Researches 
undertaken by individual investigators include the 
examination of liquids suitable for level bubbles, the 
(work already mentioned on the viscosity of glass, the 
| study of magnet steels, and questions arising out of 
| an investigation of tissue-paper as a wrapper for 
| polished glass surfaces. The design and con- 
j struction of an integrating nephelometer may also be 
j mentioned. 

| The aim of a research association must be to im- 
j prove British industry and enable it to compete more 
| successfully in both home and foreign markets by the 
j utilisation of the most advanced scientific knowledge 
1 and methods. This implies the cordial co-operation of 
| its members for the common good, and the extent to 
which this principle is brought into operation affords 
some measure of the advantage which the members 
are likely to derive from their association. The prin¬ 
ciple appears to have been adopted more fully by the 
British Scientific Instrument Research .Association 
than by some others, and this is of good augury for its 
future success. The list of subordinate investigations 
with which the report concludes, due to individual 
inquiries, indicates how valuable the assistance of 
such an association may be to its component members 
if the director and his staff are allowed reasonable 
freedom in the use of their knowledge and experience 
to remove the difficulties met with by individual 
members in the course of their work and in giving 
advice for the improvement of their products. Inves¬ 
tigations carried out for one of the associated firms 
are paid for by the firm, and thus add to the revenue 
of the association. The help which can be given in 
this manner will increase steadily in importance as 
the staff gains experience in dealing with the technical 
problems of the instrument-maker. 


Arctic Medusae. 


\KT E have received copies of parts of the Report of 
vv the Canadian Arctic Expedition, 1913-18; the 
Medusae and Ctenophora are dealt with by Dr. H. B. 
Bigelow”, the Polychaeta by Dr. R. V. Chamberlin, and, 
in the portion devoted to the Crustacea, the Cumacea 
bv Dr.W. T. Caiman, the Isopoda by Mr. P. L. Boone, 
the Amphipoda by Mr. C. R. Shoemaker, and the 
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parasitic Copepoda by Dr. C. B. Wilson. The col¬ 
lection of Medusae, which is only the second which 
has been made on the Arctic coast of America, com¬ 
prises species well known either from some. part of 
the North Atlantic or from its Arctic tributaries.. One 
species only is new. Dr. Bigelow refers to the im¬ 
portance, especially to the oceanographer, of estab- 




NATURE 


[November 17, 1921 


386 


fishing definitely which of the Arctic Medusae are cer¬ 
tainly produced* in those seas; for such floating buoys 
are sometimes of great assistance in indicating the 
origin, northern or southern, of the constituent waters 
of ocean currents. The Medusae have the advantage, 
as compared with Arctic diatoms, of larger size 
and easy identification. Dr. Bigelow points out that 
there is at least one Anthomedusa, Sarsia princcps, 
which has now been recorded from so many parts of 
the Arctic and from currents flowing from it ( e.g . the 
Labrador current), but from nowhere else, that it 
can safely be taken as an indicator of Arctic water. 
The report on the Isopoda has been extended to in¬ 
clude other material from the Arctic, and forms a 
summary of our present knowledge of the Isopoda 
of that region. The Amphipoda reported are, for the 
most part, well-known Arctic species, but one—a 
species of Synurella—is new, and this genus is re¬ 
corded for the first time in American waters. Katins 
nbesus, known previously only from the Atlantic, is 
now reported for the first time from the Pacific. Ap¬ 
pended to the report on parasitic Copepoda is a useful 
list of the species which have been recorded from the 
Arctic up to the present. 


University and Educational intelligence 

Birmingham. —The Huxley lecture is to be delivered 
on November 25 by Prof. C. Lloyd Morgan, who has 
chosen as his subject “A Philosophy of Evolution.” 

Cambridge.— A congratulatory address to Dr. G. D. 
Liveing, for forty-seven years professor of chemistry 
in the University, was read by the Public Orator at 
the Congregation on November 5. The address was 
presented by the Vice-Chancellor to Dr. Liveing at 
St. John’s College on Sunday, November 13. 

Dr. J. Chadwick has been elected to a fellowship 
at Gonville and Caius College. 

Manchester. —The University has received from 
Messrs. Lewis’s, Ltd., an offer of 1000Z. a year for 
three years. A portion of this sum is to be utilised 
in providing scholarships each of the value of 200Z. 
for one year, to encourage further study on the part 
of graduates who propose to enter industry and com¬ 
merce. Under the proposed scheme one scholarship 
would be offered annually in each of the subjects, 
economics, commerce, and applied psychology. It is 
proposed that these scholarships should be open to 
graduates of any approved university, and that they 
should be awarded by the University. They will be 
known as the ‘‘Lewis’s Scholarships in Commerce,”, 
The council has accepted the offer with gratitude. 
Detailed proposals for the scheme are at present under 
consideration, and will be announced in due course. 

Mr. R. W. Palmer, of the Geological Survey of 
India, has been appointed senior lecturer in geology. 

Mr. Stanley Wyatt, investigator to the Industrial 
Fatigue Research Board, has been appointed special 
lecturer in psychology. 


Mr. J. W. Scharff has been appointed lecturer in 
biology at King Edward VII. Medical School, Singa¬ 
pore. 

The Times announces that Sir Philip Magnus, 
member of Parliament for London University for the 
last sixteen years, has written to Sir Forrest Fulton, 
president of the London University Unionist Associa¬ 
tion, stating that, as he has entered his eightieth year, 
he has decided not to offer himself for re-election ar 
the close of the present Parliament. 

. It is announced that five or more commercial re¬ 
search fellowships of the approximate value of ,500k. 
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each are to. be instituted by the executive council of 
the British Empire Exhibition, 1923. The fellowships, 
will be identified with those towns the chambers of 
commerce of which obtain the highest aggregate of 
guarantees for the exhibition in proportion to their 
membership, and these bodies will also have the right 
of selecting the recipients. Each fellowship includes 
a first-class return ticket to the Dominion or Depen¬ 
dency to be visited, and research will be carried out 
under the following headings:—(1) The best means 
of promoting inter-imperial trade in a selected staple 
industry; (2) the methods by which the forthcoming 
exhibition can promote this trade; (3) the potential 
resources in raw material of the country visited and 
the best means for their exploitation in the mutual 
interest of the producing country and Great Britain ; 
and (4) the means whereby undeveloped resources 
may be adequately represented at the forthcoming 
exhibition and brought to the notice of the industrial 
and financial groups concerned. The subject for in¬ 
vestigation will be determined by the local chamber 
through which the fellowship is awarded, and the 
fellows selected must proceed to their destinations 
before the end of March next. The closing date for 
entries for the competition is December 15, and the 
results will be announced on December 24. 

Bulletin No. 42, 1920, of the United States Depart¬ 
ment of the Interior, Bureau of Education, provides 
evidence that American colleges are suffering in the 
matter of staffing in much the same way as British 
universities and colleges, and for the same reasons. 
The bulletin contains reports of conferences on educa¬ 
tion for highway engineering and highway transport. 
The American colleges are very desirous of helping in 
the solution of highway problems, but they are limited 
in many ways, and especially in the matter of money. 
A large number of college faculty members are leav¬ 
ing because manufacturers offer higher salaries than 
the colleges can pay. “Under war conditions the 
teaching staffs were badly disorganised. Last year 
there was a tremendous influx of new students, and 
the appropriations have, in general, been far less than 
the enlarged needs. Salary budgets have not been 
revised to meet the competition of industrial engineer¬ 
ing organisations, with the consequent loss of very 
many of the best qualified professors and instructors.” 
There is a great deal more to the same effect, and 
the committee recommends that more ample funds 
must be provided from private sources, from co-opera¬ 
tive efforts with industries, and from taxation. 

We have received two papers on “ International 
Language in English and Ido,” by Prof. Otto Jes- 
persen, and a pamphlet on “The Auxiliary Language 
Ido,” by M. L. de Beaufront. These papers trace 
the origin of Ido as a development from Esperanto, 
and claim that it is free from many defects to be 
found in the earlier artificial language. In 1907 an 
International Committee met in Paris to decide which 
artificial language was the most suitable to be intro¬ 
duced for international communications. After much 
discussion the Committee decided in principle to adopt 
Esperanto, but with the reservation that several 
changes should be made by a Permanent Commission. 
The changes made by this Commission were, however, 
not accepted by the supporters of Esperanto, so that 
the auxiliary language finally adopted bv the Com¬ 
mission, instead of taking the place of Esperanto, 
aopeared as a rival language under the name of Ido. 
The recent report, of the Committee on an Inter¬ 
national Auxiliary Language made to the meeting of! 
the British Association at Edinburgh recommends an 
invented language, and adds that, Esperanto and Ido 
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are suitable. We would suggest to the Esperantists 
and Idists that, instead of accentuating their differ¬ 
ences, they should endeavour to come to an agree¬ 
ment upon points of difference, and thus present a 
united front in their campaign in favour of an artificial 
language. 

A further communication has reached us from 
Mr. Cyril Crossland (see Nature, August 4, p. 733), 
who expresses the view that the use of Hebrew at 
the Jewish University in Jerusalem is an act of ex¬ 
clusiveness against non-Jews. He urges that Hebrew 
is a dead language, and only the Zionists are work¬ 
ing for its revival, for purely racial and political 
ends. As a matter of fact, Hebrew is the real living 
language of the Jews in Palestine. It is the language 
of instruction of the Jewish schools in Palestine, both 
-elementary and secondary, and is one of the official 
languages of the country. It would surely be an 
anomaly to have a Jewish university in Palestine 
without Hebrew as the language of instruction. 
Hebrew has already been used for scientific work 
with great success. To urge that the use of Hebrew 
means excluding non-Jews is the same as urging that 
the use of English at a British university means ex¬ 
cluding Frenchmen or Germans. Mr. Crossland 
objects to the statement that Jews are opposed to 
clericalism, and asks, “Then how is it they remain 
Jews? ” We suggest that he misunderstands the 
meaning of the word “ clericalism,” which signifies the 
usurpation of political power by • the clergy, and to 
this Jews are opposed everywhere. Mr. Crossland 
refers to the college at Beirut, where instruction is 
given in English, and to the fact that there are in 
Palestine native qualified, energetic, and patriotic 
medical men who can deal with the public health of 
the country. These facts are irrelevant. Beirut is not 
in Palestine. Further, public health has been grossly 
neglecred in Palestine, and to object to this being 
eared for by Jews is an inadmissible attitude. 

Some of the most striking developments of recent 
years in the education of the medical practitioner 
have been concerned with the increasing realisation of 
the need for placing the curriculum upon a solid 
foundation of pure science. This has in turn reacted 
upon the teachers of pure science, for it has stimulated 
their interest in the medical student, with the result 
that in various universities courses in pure science 
have been organised with a special eye to his needs. 
Such a course is illustrated by a pamphlet which has 
reached us from the University of Melbourne, dealing 
with the course in elementarv physics for medical 
students in that university. The pamphlet, which is 
written by Mr. E. O. Hercus, lecturer in natural 
philosophy, in collaboration with Prof. Lab\% is 
entitled, "Notes on Colloidal State, the Measurement 
of Blood-pressure, Conservation of Energy in the 
Human Body.’' The pamphlet is not a complete 
syllabus—probably the authorities of Melbourne Uni¬ 
versity have learned what many of our authorities at 
home have failed to learn—that there is no surer way 
to deprive university teaching of all life than by 
forcing it to conform to a cast-iron framework in the 
shape of a rigid syllabus—but it serves at least to 
show that the Melbourne course is both interesting 
and useful. The dispersed condition of matter, solu¬ 
tions, colloids, the processes of filtration and dialysis, 
the scattering of light. Brownian movement, cata- 
phoresis, coagulation and precipitation, the measure¬ 
ment of blood-pressure, and the energv-changes in 
the animal body—these subjects are all dealt with 
in the Melbourne course, and every one of them is 
of the most immediate importance to the student of 
the animal body and its functions. 
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Calendar of Scientific Pioneers. 

November 18 , 1854 . Edward Forbes died. —Though 
only thirty-nine when he died, Forbes was regarded 
as the leading British naturalist of the first half of 
the nineteenth century. He wrote important geo¬ 
logical, boianical, and palaeontological papers, and 
furthered the study of marine zoology. Naturalist 
to the Beacon Expedition of 1841, he became pro¬ 
fessor of botany at King’s College, London, and just 
before his death professor of natural history at Edin¬ 
burgh. 

November 18, 1887. Gustav Theodor Fechner died. 

—After resigning the chair of physics at Leipzig, 
Fechner turned to the study of psychology, which he 
endeavoured to make susceptible to mathematical 
treatment. He is remembered for the useful 
Fechner’s law. 

November 19, 1910. Rudolph Fittig died. —Professor 
of chemistry at Tubingen, where Ramsay was one of 
his students, and then at Strassburg, Fittig did 
original work on the benzene series and made an 
exhaustive study of unsaturated acids and lactones. 

November 20, 1751. George Graham died. —The 
maker of Halley's mural quadrant and Bradley’s 
sector, "honest .George Graham” was the first 
mechanician of his age, and to him we owe the mer¬ 
curial pendulum and the dead-beat escapement. He 
is buried with his master, Tompion, in the nave of 
Westminster Abbey. 

November 21, 1815. James Archibald Hamilton died. 

—A pioneer among Irish astronomers, Hamilton in 
1790 became the first astronomer of Armagh Ob¬ 
servatory, founded by Richard Robinson, first Baron 
Rokeby. 

November 22, 1881. Ami Roue died. —Of French 
descent, but born in Hamburg, Boue studied at Edin¬ 
burgh, and in 1820 published the first general account 
of the geology of Scotland. He played a leading part 
in the formation of the French Geological Society in 
1830, and afterwards settled in Vienna, communi¬ 
cating to the Academy of Sciences there important 
papers on the geology of the Balkan States. 

November 22, 1907. Asaph Hall died. —A contribu¬ 
tor to many branches of astronomy, Hall achieved 
popular fame by his discovery on August 11 and 17, 
1877, of Deimos and Phobos, the outer and inner satel¬ 
lites of Mars. From 1862 to 1891 he was connected 
with the Naval Observatory at Washington, and 
afterwards held a chair of astronomy at Harvard. 

November 23, 1826. Johann ESert Bode died. —The 
founder in 1774 of the Asironomische Jahrbuch, 
fifty-one volumes of which he edited, and known for 
his enunciation of Bode’s law, Bode was a Hamburg 
schoolmaster who was called to Berlin by Frederick 
the Great and made a member of the Academy of 
Sciences. 

November 23, 1844. Thomas Henderson died. —The 

first Royal Astronomer for Scotland,. Henderson 
previously was director of the Cape Observatory. His 
publication of the determination of the parallax of 
a Centauri was made only two months later than the 
publication by Bessel of the parallax of 61 Cygni. 
These were the first determinations of their kind. 

November 23, 1864. Friedrich Georg Wilhelm 

Struve died. —The fourth son of a Danish professor 
of mathematics', Struve in 1820 became director of 
the Dorpat Observatory, whence he removed tc 
Pulkowa as the rhief of the famous observatory 
erected by Tsar Nicolas I. and opened’ in 1830. 
Under Struve, Pulkowa became not only a great 
centre of astronomical work, but the centra also 
of important geodetical operations. E. C. S. 
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Societies and Academies. 

London. 

The Royal Society, November 10.—Prof. C. S. 
Sherrington, president, in the chair.—A. J. Wilmott: 
Experimental researches on vegetable assimilation and 
respiration. XIV.—Assimilation by submerged water 
plants in dilute solutions of bicarbonates and of acids : 
an improved bubble-counting technique. The increase 
of “bubble rate ” of carbon dioxide liberated from the 
cut stem of a water-plant when free acid is added to* 
the water covering the stem is due to the effect of 
the acid upon carbonates present. No increase is found 
when soft water is used. In “bubble rate ” experi¬ 
ments, solutions of carbonic acid and of sodium bicar¬ 
bonate of known strength behave similarly.—E. G. 
Young: The coagulation of protein by sunlight.— 
E. G. Young ; The optical rotatory power of crystal¬ 
line ovalbumin and serum albumin.—A. R. Ling and 
D. R, Nanfi: The longevity of certain species of yeast. 
Yeast cultures prepared in 1887 By the late Prof. Hansen 
were found to be still living. The form in which they 
have retained their vitality is not determined. A. 
apiculatus- -hibernates in the soil; since the yeast with 
which Hansen worked does not form endospores it 
may have been preserved as resting cells.—F. Kidd, C. 
West, and G. E. Briggs: A quantitative analysis of 
the growth of Helianthus annuus . Part I—The re¬ 
spiration of the plant and of its parts throughout the 
life-cycle. The respiration of the plant was investi¬ 
gated (1) for calculating loss in dry-weight, due to 
respiration under field conditions, and, with the in¬ 
crease In dry-weight due chiefly to assimilation, to 
construct a* “balance sheet ” for the plant; (2) to 
determine effect of age of the plant (internal factor) 

• upon its respiration, which was measured under stan¬ 
dard conditions at weekly intervals throughout the life 
cycle. The amount of carbon dioxide (mgs.) per gm. 
dry-weight per hour produced by the respiring tissue 
under standard conditions is called the “respiratory 
index,” which is a close measure of the “effective 
amount of respiring cell-matter.” The relation be¬ 
tween respiration and temperature (0-25 0 C.) was 
also determined. The “ respirator}' index ” of the 
whole plant and of individual organs decreases 
throughout the life-cycle, in the case of the whole 
plant from 3 to about 0*3. Its fall follows closely the 
fall in “relative growth rate.”—G. S. Currey : ' The 
colouring matter of red roses. 

Royal Microscopical Society, October 19.—Prof. John 
Eyre in the chair.—Dr. L. T. Hogben : Preliminary' 
account of the spermatogenesis of Sphenodon. The 
material of this research was preserved bv Prof. 
Dendy. Examination of sections of testes of Spheno¬ 
don show (a) The diploid complex is markedly 
heteromorphic. (b) Synapsis is effected by. parallel 
conjugation, (c) There is apparently no unpaired 
chromosome, (d) The probable number of diploid 
chromosomes is twenty-six. (e) Reptilian gameto- 
genesis is at present an unexplored field that invites 
attention for the study of heteromorphic chromosome 
groups. 

Physical Society, October ?8~~Sir *V, H. Bragg, 
president, in the chair.-—S. Rntterworth : The use of 
Anderson's bridge for tfie measurement of the varia¬ 
tions of the capacity: and effective resistance of a 
condenser with frequency. From an analysis of the 
effect of residuals and eartlx' capacities in Anderson's 
inductance-capacitv bridge, it is shown that if 
[ balances, „ are obtained bv balancing the bridge with 
'dirfcri currents, arid making the alternating current 
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adjustments by means of a small series resistance (V) 
and parallel condenser (C r ) in the condenser arm, 
then the changes required in s' and C to hold the 
balance at different frequencies are equal and oppo¬ 
site to the variations of the effective (series) resistance 
and capacity of the condenser with frequency. The 
assumptions made are that the residual inductances 
and resistances of the “non-inductive” arms of the 
bridge are invariable with frequency, and that the 
resistance of the inductive arm varies as the square of 
the frequency. S. Butterworth : Notes on earth 
capacity effects in alternating-current bridges. An 
earth capacity acting at any point in the arm of a 
bridge may be replaced by two earth-impedances act¬ 
ing at the ends of the arm together with an im¬ 
pedance in series with the arm. By integration the 
result Is extended to small distributed .capacities. 
Two methods are given for the elimination of the 
error due to the end impedances. Complete elimina¬ 
tion can be obtained only by the use of shields con¬ 
nected to the. ends of the* bridge arm.—F. G. H. 
Lewis : An automatic voltage regulator. Automatic 
voltage regulation to 0-15 per cent, may be obtained 
for the operation of a photometric standard lamp on 
an ordinary supply varying by 10 per cent, by placing 
the lamp across an unbalanced Wheatstone bridge, of 
which two opposite arms are composed of tungsten 
filament lamps. The increase of resistance of these 
lamps, when the outside voltage rises, causes a shift 
in the balance such that the voltage across the photo¬ 
meter lamp remains unaltered if the resistances in the 
arms be properly proportioned. The power taken is 
about forty time’s that used in the regulated circuit.— 
A. S. Hem my : The flow of viscous liquids through 
slightly conical tubes. A formula is obtained by 
neglecting terms containing the^ square of the 
obliquity. Good agreement with viscosity found ex¬ 
perimentally with tubes of differing degrees of coni- 
calitv is observed. 

Mineralogical Society, November 1.—Dr. A. Hutchin¬ 
son in the chair.—Prof. H. Hilton: The determina¬ 
tion of the optic axes of a crystal from extinction- 
angles. The problem of obtaining the positions of 
the optic axes of a crystal from the extinction-direc¬ 
tions on four known faces was discussed, and it was 
shown from a purely geometrical point of view that 
the solution is unique. Their position was also found 
graphically as the intersection in the gnomonic pro¬ 
jection of two cubic curves, on which any number of 
points can be obtained by the use of the ruler only.— 
W. Campbell Smith : Some minerals from Leadhills. 
Caledonite of pale blue colour and acicular habit has 
been frequently described in the past as aurichalcite. 
Examination of all available specimens of so-called 
aurichalcite from this locality showed that all were 
caledonite of this acicular habit. The optical proper¬ 
ties were found to agree with those of caledonite .of 
the normal habit. It was shown that in caledonite 
the plane of the optic axes is parallel to (oxo) and 
the acute bisectrix is perpendicular to (100), and not 
as stated in Dana and other text-books. Other 
remarks referred to gold, linarite, minium, and the 
rare mineral eosite.—Dr. J. Drugman ; An example 
of porphyry-quartz from the Esterel Mountains 
(France) twinned on the face (1012). This twin-law 
in quartz has previously been observed only - by 
O. Sella in 18^8, and has been regarded as doubtful. 
An example of it has been found amongst the por- 
phyritlc crystals in the “blue porphyry” of, the 
Esterel Mountains. A distinction is made between 
the twins of low-temperature rhomboliedral ct-quartz 
and those of hexagonal / 5 -quartz (stable at a tempera¬ 
ture above 575 0 C.).—Dr. L. J. Spencer : Biographical 
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notices of mineralogists recently deceased, with an 
index of those previously published in the Miner illogical 
Magazine. 

Paris. 

Academy ol Sciences, November 2.—M. Georges 
Lemoine in the chair.—A. Blondel: Conditions of 
starting and of resonance of an alternator feeding a 
long high-tension line, with or without receiver.—M. 
Riquier; The complete families ot integral figures of 
a system of partial differential equations of the first 
order, and the application of their properties to 
the theory of any differential systems.—J. Andrade 
was elected correspondant for the section of mechanics 
in succession to the late M. Vallier.—C. E. Brazier : 
The variation of the velocity of ascent of pilot-balloons 
with altitude. Theoretically, neglecting hydrogen 
losses and assuming that india-iubber preserves its 
elasticity, the velocity of ascent should increase regu¬ 
larly with the altitude; actually, the velocity is a 
maximum near the ground, decreases up to a height 
between 500 and 1500 metres, and then increases 
slowly up to 8 or 9 km. Various possible explanations 
of these facts are discussed.—P. and M. Richard: 
The general problem of aviation. The system of 
equations utilised by engineers in the design of aero¬ 
planes is simply the analytical expression of the laws 
of similitude of aerodynamics. Experience in con¬ 
struction has hitherto been the only guide in fresh 
development. The authors give three equations, 
partly based on experience and partly on the laws of 
similitude, which may be used in place of those in 
current use. Some applications of these equations are 
indicated.—M. Gevrey; Linear partial differential 
equations admitting a single family of imaginary 
characteristics.—B. Gamfcier ; Conformable correspond¬ 
ence between two surfaces, with conservation of the 
lines of curvature and of the absolute value of the 
ratio of the principal radii of curvature.—K. Ognra : 
The extension of a theorem of Liouville to the field 
of gravitation.—M. Merrier : The measurement of the 
velocity of propagation of electric waves along metallic 
wires. When a system of electrical oscillations is 
propagated along two parallel wires, they give rise 
to a system of nodes and loops. The velocity is known 
if simultaneous measurements are made of" the wave¬ 
length and the period of the oscillations. The dis¬ 
tance between the nodes can be determined with an 
accuracy of the order of one in a hundred thousand. 
The frequencies were measured on absolute value by 
the method of Abraham and Bloch. The velocities 
can be determined with an accuracy exceeding 1 in 
10,000.— P. Defean: The demagnetising field and 
paramagnetism.—C. Raveaii : Is there a resolution 
of common salt In presence of a non-congruent 
solution submitted to evaporation? — M. and Mme. A. 
Lassiear: The rapid electro-analvsis of brass. The 
copper is deposited in a sulphuric-nitric acid solution. 
A minimum amount of nitric acid is employed, and 
this is reduced to ammonia by electrolysis 
previous to the determination of the zinc.—J. Martinet 
and A. Haehl; The m-'m'-dinitrodiphenylsulphone.— 
P. de Sousa : Some remarkable rocks from Angola. 
Nine complete analyses of these rocks are given and 
compared with two earlier analyses of rocks from 
the same district published bv A. Holmes.—P. 
Glaugeaud; The complexity of the volcanic massif 
of Cantal and the true nature of the Puv Mary. 
The author has been led to form a different opinion on 
the constitution of the Puy Mary from that currently 
held, and regards it as a true volcanic dome after¬ 
wards covered up by its products, and later uncovered 
bv erosion.—C. Lepierre; A new type of mineral 
water: nitrate waters. Nitrates usually exist in 
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waters in traces only, but an analysis of the water 
from Ericeira, Portugal, shows that nearly 19 per 
cent, of the total mineral matter in solution consists 
of nitrates. Of the various hypotheses as_ to the 
possible source of the nitrate, that of the nitrification 
of organic matter agrees best with the observed facts. 
—M. Roraieu : The cytological and micro-chemical 
study of the red-blood' corpuscles in the coelom of 
Tcrebella lapidaria. —L. Boutan : The nucleus of fine 
pearls. The qualities of the surface of fine pearls are 
quite uninfluenced by the presence of a nucleus in the 
interior.—M. Bodausky : The distribution of zinc in 
the organism of the fish. Two fishes were selected, 
the catfish, Ailurichtys marinus, known to contain 
unusually large proportions of zinc, and the red 
snapper, Lutjanus aya , containing proportions of zinc 
normally present in animal tissues. The organs of 
these were dissected out and the amount of zinc in 
each determined. In the red snapper the maximum 
proportion of zinc w^as found in the spleen (43*5 mgr. 
per kg.) and liver (55*5 mgr. per kg.), with a mini¬ 
mum (2*3) in the muscles. In the catfish the. mini¬ 
mum amount (8-i mgr. per kg.) was also in the 
muscles, but the maximum was found in the gills 
(102-5 mgr. per kg.).—A. Berthelot and Mile. .E. 
Ossart : Researches on the micro-organisms producing 
acetone. Besides the active anaerobic organisms of 
A. Fernbach capable of utilisation on the industrial 
scale, there exist in Nature many other micro¬ 
organisms, both aerobic and anaerobic, capable of 
producing small quantities of acetone, and it is pos¬ 
sible that some of these may penetrate and develop 
in the intestinal canal.—C. Levaditi and S. Nlcolau : 
Immunity in neurotropic ectodermoses.—M. and Mme, 
G. Villedieu : The toxicity of metals for yeasts and 
moulds. In these experiments sheets of metal instead 
of the usual metallic salts were employed, the same 
nutrient solution being used in all cases. Starting 
with the least toxic, the metals came out in the 
following order: mercury, copper, zinc, iron, and 
magnesium, the last-named being the most toxic.— 
A. Lomiere and H. Couturier : The desensibilisation of 
nnaphylaetised animals by means of several antigens. 
The results of the experiments detailed are not in 
accord with the view that vaccination by one antigen 
confers immunity against others. The anaphvlaxy 
is really specific.—Mile. Mar the Giraiid, G. Giraiid, 
and G. Bares: The haemoclasic crisis due to the 
penetrating X-rays. 

Rome. 

Reale Accademia nazionaie dei Lincei, June 3.—V. 
Volterra, vice-president, in the chair.—Papers by 
fellows :—C. Somigliana: Depth of glaciers, ii. A 
mathematical determination of the form of profile of 
the section of the glacier in terms of observations of 
its rate of flow at the surface.—F* Sever!: Integrals 
of first species belonging to an algebraic surface, vi.— 
C. Be Stelani; Fossil sponges, vii. The localities are 
the Crocetta group, the Palazzo Doria, and Rio Gea. 
—B. Grassi: Can malaria be transmitted directly by 
Anopheles? In three experiments a patient suffering 
from malaria was bitten by Anopheles which were 
afterwards allowed to attack a healthy subject. In 
each case they filled themselves and emitted a drop of 
blood, and it was evident that the conditions were 
favourable to inoculation, but the individuals who 
underwent the experiment remained immune.—A. 
Stefan!: Physiology of nerves and nerve-centres (to be 
published later).—G. Brimi and E. Romani : Mechanical 
action of certain vulcanising accelerants of rubber. 
In this paper the authors have developed a general 
theory of the accelerative action of an important group 
of organic agents, both sulphurous and non-sul- 
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phurous.—Papers communicated through fellows 
J. Peres; Sur les fonctions permutables " (in 
French).— M. Be Asigelis: Crystalline forms of tri- 
methylphloretin, 

C 6 H 2 0 3 (CH 3 ) 3 -C 0 *CH(CH 3 )*C 6 H 4 0 H. 

—E. Sereui; Biochemistry of preparations from the 
central system of the frog.—An address was presented 
to Prof. Ernesto Mancini in commemoration of the 
fortieth anniversary of his nomination to the office of 
Chancellor of the Academy. 

June 5.—Special meeting attended by the King.— 
The following prizes were awarded :—Koval prize for 
mathematics to Prof. Guido Fubini, of Turin; Royal 
prize for social and economic sciences to Prof. Gino 
Arias, of Genoa. Of the two prizes offered by the 
Minister of Public Instruction for physics and 
chemistry* one is awarded to Prof. Eligio Perucca and 
the other divided between Prof. Giuseppe Crestani and 
Mario TenanL Two similar Ministerial prizes for 
philology are divided between Profs. Carlo Calcaterra, 
Massimo Lenchantin, De Gubernatis* Alfonso 
Omodeo, and Augusto Rostagni. The Carpi prize is 
awarded to Dr. Enrico Carano for his work on the 
embryology of Asteracese; the Sella prize to Dr. 
Antonio SeUerio, of Palermo; and the prize of the 
Morelli Institute to Dr. Camille Ausenda. Prof. G. 
Vitelli gave an address on the composition of 
Homeric poems, and congratulatory addresses were 
exchanged with the British Academy. 

June 19.—F. D’Ovidio, president, in the chair.— 
Papers by fellows ; — G. Castehmovo ; Abelian func¬ 
tions, iv. : Applications to algebraic series of groups 
on a curve.—C. Somiglfana; Depth of glaciers, iii. 
Determination of the profiles corresponding to expres¬ 
sions for the surface velocity of the second and third 
degrees as functions of the lateral co-ordinate.—F. 
Sever!; Integrals of the first series of an algebraic 
surface, vii.—L. Be March! ; Thermal gradient and 
vertical acceleration in the atmosphere. In this paper 
the author investigates the vertical motion of the air 
as dependent on temperature conditions, condensation 
of raindrops, and other causes, and gives numerical 
values for the estimated velocity and acceleration 
under given assumed conditions’. Apart from its 
meteorological significance, this investigation has an 
important bearing on another application which is, 
and has for a long time been, awaiting systematic 
study. While the vertical velocities of the air in the 
author's paper fall short of the values that would be 
necessary to maintain a bird in continuous horizontal 
gliding flight, they certainly suggest that under 
different conditions upward air-currents may be set 
up which are sufficient for the sustentation of gliding 
birds. Such conditions one would expect to occur in 
a-country where the earth's surface is exposed to the 
action of tropical sunshine in daytime and is cooled 
at night bv radiation in a cloudless sky. It is much 
to be hoped that the author's work will pave the way 
for further study of this interesting question.—C. De 
Stefan!; ^Fossil sponges, viii. The localities under 
examination are at Crocetta, Casa Bisognaschi, and 
under the Casa Doria.—Communicated by fellows :— 
L* BrnsottI: Small variation of a real algebraic plane 
curve.—G. De A. D’Ossat : Solubility of leucite 
in agricultural soil. These investigations show that 
leucite js not only soluble in water, but when mixed 
with soil it gives rise to reactions capable of liberating 
potash in considerable Quantities—a result of great im¬ 
portance in its application to agriculture, as it is cal¬ 
culated by Washington that in "Italy nine billion ton* 
of potash contained in volcanic rocks are capable of 
being rendered available by this method. 
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! The following papers were received during the 
| vacation :—Papers by fellows :—C. SomigSiaaa ; Depth 
| of glaciers, iv. (4th order profiles).—O. M. Corbino ; 

| Effect of magnetic field on heat conduction.—B. 

| Grass! : A biological race of Anopheles which do not 
attack man; a very singular case of anophelism and 
paludism without malaria. In 1906 Prof. Giacomo 
Rossi, of the Higher School of Agriculture at Portici, 
directed attention to Orti di Schito (between Torre 
Annunziata and Castellamare) as an example of ano¬ 
phelism without malaria. The author on visiting the 
district found a “ truly phenomenal " abundance of 
both A. claviger and . 4 . maculipcnnis, sometimes rising 
in clouds at sunset and literally swarming in pigsties"'; 
on the other hand, malaria had been unknown for 
years. This result is now explained by the discovery 
that in this particular district the Anopheles never attack 
human beings. Observations extending over several 
visits both by the author and his assistants showed 
no case of anyone being bitten by the Anopheles, 
except when almost forced to do so by being previously 
kept in a state of starvation. On the other hand, the 
inhabitants of Schito were frequently bitten bv Culex. 
The author suggests that this peculiar biological race 
of Anopheles acquired their present habits during a 
period (about 1860-70) when large flocks Of cattle 
were kept in |he marshy districts with very few men 
in charge of them.—Prof. B. Morpurgo : Consequences 
of nephrectomy in Siamese moles.—O. M. Corbino ; 
Theory of Thomson effect.—G. Bruni and C. Pelizzola : 
Presence of manganese in grey rubber and cause of 
“ tackiness ” (; peciosita ). Analysis of various rubbers 
showed that good examples contained only an average 
of 0*16 milligram of manganese in too grams of 
rubber. In examples presenting strong uniform 
tackiness the proportion of manganese was 20 milli¬ 
grams per 100 grams, while in intermediate cases* 
where the tackiness was slight and irregular, the 
proportion was usually from 1 to 375 milligrams per 
100 grams. It thus appears probable that the decom¬ 
position of the rubber is in part due to the action of 
the manganese as an oxidising agent, this action 
being cyclic.—The following papers were communi¬ 
cated through fellows :—G.Abetti ; Determination of 
longitude by wireless telegraphy.—E. G. Togliatti: 
Varieties of three dimensions and fourth order that 
are loci of at least infinity-squared lines.—Dr. B. 
Peyrone! ; Menispora microspora, n. sp., one of the 
Hvphomycetae with mesoendogenous conidia. A new 
fungus forming minute spots on the bark of the chest¬ 
nut, remarkable for the mode of formation of its 
conidia.—F. Sibirani: Bertrand’s curves.—A. Tanturri: 
New expression of Bernoulli’s numbers.—G. Abetti: 
Comparison between visual and photographic observa¬ 
tions of nebulae. In 1876-79 a number of draw¬ 
ings of nebulae were made by G. Tempel at Arcetri 
with an Amici equatorial of 28-cm. aperture and 
3*2Q metres focal length. The author compares nine 
of these with photographs made by Pease with the 
60-in. reflector of Mount Wilson. The agreement is 
very marked, thus confirming the accuracy of the 
drawings, but there appears evidence of relative dis¬ 
placements of the stars and nuclei in the interval 
between the observations, attributable to proper 
motions.—G. Stefanini; Geology of Cvrenaica, ii.— 
E. Perucca ; Measure of differences of contact poten¬ 
tial by the Lippmann-Pellat method.—M. La Hosa ; 
Conductivity and thermo-electric power in a magnetic 
field on the electron theory.—G. Agamennone; The 
world’s earthouakes in iqi6. Taking as starting 
point H. H. Turner’s British Association report, the 
mifhor tabulates statistics showing how many of the 
“ large ” earthquakes were observed at each of the 
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five Italian stations of Rocca di Papa, Moncalieri, j 
Padua, Montecassino, and Valle di Pompei for each ! 
month of 1916.—Dr. j. C. Cortini; Tylomyces ; 
gumtniparus, n. sp., the prototype of a new genus I 
of hyphomycetes, i. This fungus was found on some j 
specimens of carnation that were attacked by \ 
Fusarium, and the author refers it to the family ! 
Dematiacese, section Phragmosporae. The paper Is | 
illustrated by figures.—C. Arfom ; Cvtological data on 
the tetraploidism of Artcmta salina from the district 
of Margherita di Savoia, in Apulia. A development 
arising from a previous investigation, in which the 
author found that the Artemias from eighteen different 
localities were separable into two distinct groups, 
differing in the size of the nuclei of their intestinal 
cells. 

Books Received. 

Fundamental Catalogue of 1846 Stars for the 
Equinox 1900, from Observations made at the Royal 
Observatory, Cape of Good Hope, during the years 
1912-1916, under the Direction of S. S. Hough. Pp. 
xxx-r38. (London : H.M. Stationery Office.) 10s. 
net. 

More Hunting Wasps. By J. H. Fabre. Trans¬ 
lated by A. T. de Mattos. Pp. viii-f 376. (London : 
Hodder and Stoughton, Ltd.) Ss. 6 d. net. 

The Wonder Book of Science. By J. H. Fabre. 
Pp. 287. (London : Hodder and Stoughton, Ltd.) 
Ss. 6 d. net. 

Fluoreszenz und Phosphoreszenz im Lichte der 
Neureren Atomtheorie. By P. Pringsheim. Pp. viii 
+ 202. (Berlin : J. Springer.) In Germany, 48 
marks; in England, 144 marks. 

Modern Electrical Theory. By Dr. N. R. Camp¬ 
bell. (Cambridge Physical Series.) Supplementary 
Chapters. Chapter xv; Series Spectra. Pp. viii-h 
iiq. (Cambridge: At the University Press.) 10s. 6d. 
net. 

An Introduction to Psycholog}-. Bv S. S. Brierlev. 
Pp. viff+152. (London: Methuen and Co., Ltd.) 5s. 
net. 

Exploration of Air: Out of the World North of 
Nigeria. By A. Buchanan. Pp. xxiv-f 258. (London : 
J. Murray.) 16s. net. 

The Practical Chemistry of Coal and its Products. 
By A. E. Findlay and R. Wigginton. Pp. 144. 
(London : Benn Bros., Ltd.) 12.9. 6 d. 

Modern Gasworks Practice. By A. Meade. Second 
edition, entirely re-written and greatly enlarged. 
Pp. xIi + 815. (London : Benn Bros., Ltd.) 55s. 

Verhandelingen van Dr. P. Zeeman over Magneto- 
Optische Vershijnselen. Pp. xvi + 341 + 14 plates. 
(Leiden : E. Ijdo.) 

Ann ales de TObservatoire Meteorologique Physique 
et Glaciaire du Mont Blanc. Publics sous la "direc¬ 
tion de J. Vallot. Tome vii. Pp. vi+240. (Paris : 
G. Steinhell.) 


Diary of Societies. 

THURSDAY, November 17. 

Rotal Horticultural SociETY, at 10—6.—International Potato Con¬ 
ference. 

R ™ A \, S / WIETr ' at 4.30.—Major P. A. MaeMahon and W. P. I). 
MaoMahon: The Design of Repeating Patterns.—Prof. J. W. 
Nicholson : A Problem in the Theory of Heat Conduction.—Prof. 
c * Dees: The Thermal Stresses in Spherical Shells Concentric¬ 
ally Heated.—R. A. Fisher: The Mathematical Foundations of 
Theoretical Statistics.—F. P. White: The Diffraction of Plane 
Electromagnetic Waves by,a Perfectly Reflecting Sphere.—Prof. 

0. T. Raman and G. A. Sutherland: The Whispering' Gallery 
Phenomenon. 

Ltswuk Society op London, at 5.— Cant. A. W. Hill: Account of an 
Expedition to the Cameroons and Nigeria in 1921. 

London Mathematical Society (at Roval Astronomical Society!, at 
o (Annual General Meeting).—S. Banach: An Example of an l 
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Orthogonal Development whose Sum is Everywhere Different from 
the Developed Function.—A. C. Dixon: Expressions and Func¬ 
tions Reduced to Zero by the Operator sinh D—cD. —H. Hilton: 
Plane Curves of Degree 2 n with Tangents having bi-n-point 
Contact—C. Krishnamaehary and M. Bhimaseaa Rao: A Table 
of Tables of 30 Eulerian Numbers, based on a new method.—L. J. 
Mordell: The Number of Solutions in Positive Integers of 
the Equation yzA-zx-+-xy=rt. —G. Polya: Sur ies series entier*"-- 
a coefficients entieres.—H. J. Priestley: Some Applications of 
Integral Equations to the Theory of Differential Equations.— 
—W. F. Sheppard: Inverse Correspondence of Differences and 
Sums.—T. Stuart : The Parametric Solutions and Minimum 
Numerical Solutions of i^-rpt •>=.«■!4.^—R. Vythynatha- 
swamy : Generating Regions of a Quadric in Space of n Dimen¬ 
sions.— B. M. Wilson: Proofs of some Formal® enunciated by 
Ramanujan. 

Royal Society of Medicine (Dermatology Section), at 5. \ 

Royal Aeronautical Society (at Royal Society of Arts), at 5.30. — 
Col. F. Searle : Requirements and Difficulties of Air Transport. 
Institution of Mining and Metallurgy fat Geological Society!, 
at 5.30.—H. F. Collins .* The Igneous Rocks of the Province of 
Huelva and the Genesis of the Pyritic Oreboclies. 

Institution of Electrical Engineers, at 6,—E. S. Byng : Telephone 
Line Work in the United States. 

Chemical Society, at 8.—H. Burton and J. Kenner: The Influence 
of Nitro-groups on. the Reactivity of Substituents in the Benzine 
Nucleus. Part. T., Heteromieleal Dinitro-derivatives.—F. Chal¬ 
lenger and J. F. Wilkinson: Organo-derivatives of Bismuth, 
Part Y„ The Stability of Halogen, Cyano-. and Thioeyano- 
derivatives of Tertiary Aromatic Bismuthines.—F. Challenger and 
L. R. Ridgway : Organo-derivatives of Bismuth. Part YI., The 
Preparation and Properties of Tertiary Aromatic Bismuthines 
and their Interaction with Organic and Inorganic Halogen Com¬ 
pounds.—O. Silberrad : Researches on Sulphuryl Chloride. Part I., 
Influence of Catalysts: A Convenient Method of Chlorinating 
Benzine. 

Royal Society of Tropical Medicine and Hygiene (at London 
School of Tropical Medicine), at 8.15.—Laboratory Meeting. 

FRIDAY , November 18. 

Royal Horticultural Society, at 10.30—1.30.—International Potato 
Conference. 

Association of Economic Biologists (in Botanical Lecture Theatre. 
Imperial College of Science and Technology), at 3.—Dr. E. J. 
Butler and others: Discussion: Meteorological Conditions and 
Disease. 

Institute of Transport (Graduates’ and Students’ Section) «at 
Royal Society of Arts), at 5.—J. P. Thomas: The Operation 
and Development of Urban Electric Railway Services. 

Royal Society of Medicine (Otology Section), at 5. 

Institution of Mechanical Engineers, at 6.—Dr. E. H. Salmon: 

The Machinery of Floating Docks. 

Junior Institution of Engineers, at 7 (Annual General Meeting?. 
Royal Photographic Society of Great Britain, at 8.—J. D. John¬ 
ston : Photography in Relation to the Graphic Arts. 

Royal Society of Medicine (Electro-therapeutics Section), at 8.30.— 
Dr. F. Daels: (1) Histological Pictures of the Curing of Uterine 
Baso-cellular Epithelioma. (2) The Use of Drainage Tubes in 
the Irradiation of the Pelvis with Radium.—Dr. G. Fildes: 
Further Remarks on the Potter-Buckv Diaphragm. 

SATURDAY , November 19. 

British 31 ecological Society (in Botany Lecture Theatre, Univer¬ 
sity College), at 11.—Dr. G. R. Bisby: The Use of Fungicides 
on Potatoes in North America.—Dr. W. Brown : The Growth of 
Fungi in Cultures.—W. N. Edwards : An Eocene 31 icrothyriaceous 
Fungus from Mull, Scotland.—Dame H. C. I. Gwynne-Vaughan: 
The Grouping of the Simpler Asoomyeetes.—Dr. A. S. Horne: 
Fungi from a Diseased Hevea Stem. 

Physiological Society (at St. Thomas’s Hospital), at 4.— J. N. 
Langley: Sweat Secretion.—W. E. L. Brown: An Independent 
Determination of the Value of “ n ” in Hill’s Equation.—T. 
Lewis, C. C. Xliescu, and A. 3L Wedd: A Paradoxical Effect 
of Vagal Stimulation upon the Auricles.—D. Noel Patou: The 
Significance of Digestion Leueocytosis.—F. R. Fraser: The 
Reaction of Human Blood in Cardiac and Renal Disorders by 
the Colorimetric Method.—A. V. Hill: The 3Iaximum Work of 
Human Muscles.—A. V. Hill and J. C. Bramwell: The Velocity 
of the Pulse Wave.—Bliss D. V. Atkinson : The Osmotic Pressure 
of Haemoglobin in Blood.—E. C- Dodds and T. I. Bennett: 
Some New Observations on Diabetes Mellitus.—J. H. Burn: The 
Relation of Nerve Supply to Sweating produced by Pilocarpine. 
—J. Mellanby: Experimental Dyspnoea. 

MONDAY, November 21. 

Institution of Electrical Engineers (Informal Meeting), at 7.— 
A. J. Hainsworth and others'*. Hydro-electric Power. 

Institution of 31echaxical Engineers (Graduates’ Meeting), at 7.— 
J. Harrison : Some Thoughts on Motor-cycle Engine Design. 
Aristotelian Society (at University of London Club), at 8. —Dr. 

F. W. Thomas : An Indian Doctrine of Perception and Error. 
Royal Institute of British Architects, at 8.—G. H. Widdows: 
School Design. 

Royal Geographical Society (at iEolian Hall), at 8.30.—J. 31. 
Wordie: Jan 3Iayen: An Old Arctic Volcano. 

TUESDAY, November 22. 

Royal Society of Medicine (Medicine Section) (at St. Thomas’s 
Hospital), at 4.45. 

Zoological Society, at 5.30.—Dr. A. Smith Woodward : Exhibition 
of a Fossil Human Skull from Broken Hill, North Rhodesia.— 
Dr. C. F. ‘Sonntag: Contributions to the Visceral Anatomy and 
3fyology of the 3Iarsupialia.—C. W. Hobley: The Fauna of 
East Africa and its Future.—H. 31atsumoto: Meyalohyrax 
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Andrews and Tiianvhyrax, g.n.: A Revision of the Genera of 
Krracoids from the Fayum. Egypt. 

Women’s Engineering Society (at 26 George Street, W.l), at 6.I0.— 
Miss Mary Abbott: 'Women and the Conquest of the Air, 

Qvekett M icroscopical Club, at 7. 

Royal Photographic Society of Great Britain, at 7.—A. C. 
Braham : Demonstration of the Latest Developments and Improve¬ 
ments in the Carbro Process. 

Institute of Industrial Administration, at 7.30.—H. Lesser: Un¬ 
employment Insurance for Individual Firms. 

Society for Constructive Birth Control and Racial Progress (at 
Esses Hall, Strand), at 8.—Dr. Marie Stopes, the Mayor of Isling¬ 
ton, A. Harrison, and others: Resolution in Connection with 
Unemployment and Birth Control. 

Society of Chemical Industry (Chemical Engineering Group), and 
Institution of Mechanical Engineers (at Institution of Elec- 
; trical Engineers).—J. H. West: The Claude Synthetic Ammonia 
Process and Plant. 

WEDNESDAY* November 23. 

Royal Institute of Public Health, at 4.—R. P. White; Do We 
Neglect the Industrial Skin Sufferer? 

Royal Society of Medicine, at 5.—Dr. G. Monod : Syphilis of the 
Stomach. To be followed by Sir Berkeley Movnihan, Dr. C. 
Bolton, Dr. A. F. Hurst, Prof. MeNee, H. Paterson, J. Sherren, 
and A. 1. Walton. 

Geological Society of London, at 5.30.—W. K. Earle: The Lower 
Carboniferous Rocks of West Cumberland.—W, G. St. J. Shan¬ 
non : A Composite Sill at Newton Abbott (Devon). 

Royal Society of Arts, at 8.—Prof. J. A. Fleming: The Oomin&r 
of Age of Lon^-distance Wireless Telegraphy and Some of its 
Scientific Problems (Trueman Wood Lecture). 

THURSDAY , November 24. 

Royal Society, at 4.—Special General Meeting to consider the 
Annual Report of Council. At 4,30.— Probable Papers. —K. Sassa: 
(1) Observations on Reflex Responses to the Rhythmical Stimu¬ 
lation in the Frog. (21 The Effects of Constant Galvanic 
Currents upon the Mammalian Nerve-muscle and Reflex Prepara¬ 
tions.—E. Ponder: The Hcemolytic Action of Sodium GlyeoTate. 
—Dorothy J. Lloyd and C. Mayes: The Titration Curve of 
Gelatine.—D. H. de Souza and -J. A . Hewitt: Idio-Yentricular 
Periodicity. 

Child-Study Society (at Royal Sanitary Institute), at 6.—Dr. C. 

Hay-Murray: Phrenology as an Aid to Education. 

Concrete Institute, at 7.30.—E. F. Etchells: Presidential Ad¬ 
dress, 

Optical Society (at Imperial College of Science and Technology), 
at 7.30.—Prof. F. J. Cheshire: Polarising Apparatus, 

Royal Microscopical Society (Metallurgical Section), at 7.30.— 
C. W. Hawk si ey and P. Swift: Various Types of Vertical Illu¬ 
minators. 

Royal Society of Medicine (Urology Section), at 8.30.—Discus¬ 
sion on Renal Function Tests.— Short Opening Papers by J. J. 
Everidge, J. S. Joly, J. B. Macalpine, Dr. MaeLean and C. 
Niteh, Dr. M. Wallis and G. Ball. To be followed by Sir 
Cuthbert Wallace, Dr. L. Brown, F. Kidd, Dr. Marrack, G. E. 
Neligan, A. E. Webb-Johnson, and A. C. Morson. 

FRIDAY. November 25. 

Royal Society of Arts (Dominion and Colonies and Indian Sec¬ 
tions, Joint Meeting), at 4.30.—A. H. Ashbolt: An Imperial 
Airship Service. 

Physical Society of London (at Imperial College of Science and 
Technology, at 5.—Hvgeometry: Dr. E. Griffiths, F. J. W. 
Whipple, Principal Skinner, W. Watts, Dr. G. A. Shakespear, 
Prof. A. M. Tyndall, H. G. Mayo, and Prof. A. P. Chattock. 
Followed by a discussion to be opened bv Sir Napier Shaw. 

Royal Society of Medicine (Study of Disease in Children Sec¬ 
tion), at 5,—Miss Eva Morton: Report on a Fatal Case of 
Bullous Eruption. 

Institution of Production Engineers (at Institution of Mechani¬ 
cal Engineers), at 7.30.—A. F. Guyler: Drawings and Pro¬ 
duction. 

Junior Institution of Engineers, at 8.— G. F. Shotter: Electro¬ 
magnetic Instruments: Problems in their Design and Con¬ 
struction. 

Royal _ Society of Medicine (Epidemiology and State Medicine 
Section), at 8.—Dr. J. P. Kinloeh: Metabolism in Fevers. 

PUBLIC LECTURES. 

(A number in brackets indicates the number of a lecture 
' in a series .) 

THURSDAY, November 17. 

University College, at 5.—Prof. J. E. G. De Montmorency : The 
Background of Non-European Feudalism (3). 

Imperial College of Science and Technology, at 5.30.—W. Bateson: 

Recent Advances in Genetics (3). 

Birkbeck College, at 7.30.—Prof. F. Soddy: The Bearing of Physi¬ 
cal Science on Economics (2). 

FRIDAY. November 18. 

University College, at 4.30.—Dr. J C. Drummond: Nutrition (6). 
Imperial College of Science and Technology, at 5.30.—Dr. J. D. 

Faleoner: The Wonders of Geology (Swiney Lectures) (6 ). 
UniyeRiSIty College, at 8.—Prof. G. Dawes. Hicks: Our Knowledge 
of the Real World (3), 

MONDAY, November 21. 

- ;pawfaajk College of Scunce and Technology, at 5.30.—Dr. J. D. 

,? ■. r * !PIkie i ' , "W‘««6dfe'rs of Geology (Swiney Lectures) (7). 
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King’s College, 
Engines (3). 


at 5.30.—Dr. W. R. Ormandy : Liquid Fuel 


TUESDAY, November. 22. 

King’s College, at 5.30.—Prof. H. Wildori Carr: The Modern 
Scientific Revolution and its Meaning for Philosophy (7) ; The 
Pragmatic Theory of the Intellect.—Dr. W. Brown ; Psychology 
and Psycho-therapy (6). 

WEDNESDAY, November 23. 

King’s College, at 4.30.—Dr. C. Da Fano: Histology of the 
Nervous System (7). 

School of Oriental Studies, at 5.—Miss Alice Werner: The 
Swahili Poem on the Ascension of the Prophet. 

University College, at 5.—Prof. G. Elliot Smith: The Evolution 
of Man (1). 

Imperial College of Science and Technology, at 5.30.— Dr. J. D. 
Falconer: The Wonders of Geology (Swiney Lectures) (8). 

THURSDAY, November 24. 

University College, at 2.30.—Miss M. A. Murray: Ancient Sur¬ 
vivals in Modern Egypt. p ^ r „ n . 

University College, at 5.—Prof. J. E. G. De Montmorency: 
Feudalism in India (4). „ _ „ 

Birnes Hall (1 Wimpole Street, W.l). at 5.15.—Prof. E. O. Van 
Leersum: Dietetics and Public Health (Chadwick Lecture), 

Imperial College of Science and Technology, at 5.30.—W. Bateson: 
Recent Advances in Genetics (4). 

Ktng’s College, at 5.30.—H. W. Fitz-Simons: Bridge Construc¬ 
tion (4). 

FRIDAY, November 25. 

University College, at 4.30.—Dr. J. C. Drummond: Nutrition (7). 

Imperial College of Science and Technology, at 5.30.—Dr. J. D. 
Faleoner: The Wonders of Geology (Swiney Lectures) (9). 

University College, at 8.—Prof. G. Dawes Hicks: Our Know¬ 
ledge of the Real World (4). 

SATURDAY, November 26. 

University College, at 10.30.— Prof. Karl Pearson : Fallacies (Lec¬ 
tures for Teachers). 
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Britain’s Food Supply Basis. 

HE papers read at the successful Inter¬ 
national Potato Conference held in London 
last week indicated the many points of interest 
which the potato presents for plant pathologists, 
breeders, and cultivators; but there was no topic 
discussed by the experts, who dealt with the tech¬ 
nical problems presented by the crop, which has 
so much interest for the general public as the place 
which the potato should take in our national food 
economy. To this subject close attention has 
recently been directed in connection with the uses 
of the potato In time of war. 

In a paper read before the Agricultural 
Section of the British Association at the Edin¬ 
burgh meeting last September and now published 
in pamphlet form, 1 Lord Bledisloe remarked 

“ During the late war it was assumed by prac¬ 
tically the whole British population . 
that bread made of wheat flour was the unalter¬ 
able staff of life. ... I desire to propound the 
view that, in a like emergency, potatoes, sup¬ 
plemented by pig-meat and a larger output of 
milk, would probably afford a less precarious basis 
for Britain's food supply than wheat, and a better 
insurance against national starvation.” 

Lord Bledisloe marshals his points with 
much ability and Industry, and he sets them 
out In a series which, if the public’s right 
to self-determination in the matter of diet had 
been admitted, would have numbered exactly 
fourteen ! In an emergency, however, there can 

1 14 Potatoes and Pis:« with Milk as the Basis of Britain's Food Supply." 
By Lord Bledisloe. (With some Hints as to the Production of Each.) 
Pp- 59. (London : Hugh Rees, Ltd., 1921 .) xj. net. 
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be no self-determination, and so we have the 
whole case for potatoes and pigs; but there Is 
little regard for the counter-claims of wheat, and 
none at all for the merits of oatmeal, an omission 
one would not have expected in an address de¬ 
livered so close to the Heart of Midlothian ! 

Let us first take the case stated for potatoes. 
The crop is far more productive than wheat, yield¬ 
ing twice as much energy per unit of area. It 
can be grown successfully in every part of the 
United Kingdom, whereas wheat is suited to the 
drv eastern and southern counties. Potato culti¬ 
vation is simple—every farmer and every allot¬ 
ment holder has grown this crop; with wheat 
cultivation many farmers are “wholly unfamiliar.” 
Home-grown potatoes would be safe from the 
risks of marine transport; there were heavy losses 
in sea-borne wheat in 1917. Potatoes, grown 
everywhere, could be -used locally, thus reducing 
transport; in preparation for long journeys 
“desiccation of the tubers ” might be resorted to. 
Wheat is exposed to the incendiary bomb of the 
airman and to the pitiless rain of the British 
climate; the potato is safe underground, and 
though blight may appear its effects may be 
minimised by spraying. (But is the potato a safer 
crop than wheat? Have we already forgotten 
1916? Was it the Corn Law only that was 
“rained away” in the middle of the ’forties? 
What was William Cobbett thinking about when 
he “resolved, fire or fire not, that working men 
should not live upon potatoes in my country ” ?) 

With potatoes the pig is naturally associated; 
it may be fed on spoiled or sound tubers; it makes 
meat more economically than any other domestic 
animal, its flesh supplies the protein and the fat 
required to supplement the starchy potato. 

The pig and potato policy was, of course, the 
outstanding pre-war feature of German agricul¬ 
ture, and Lord Bledisloe makes a conservative 
estimate of its effect on the endurance of that 
nation when he expresses the opinion that, but 
for its potato crop, German resistance would have 
broken down a year before November, 1918. 

It is not quite clear how far Lord Bledisloe 
would propose to carry the substitution of potatoes 
for wheat. He would not reduce the British corn 
area, but, from the estimates which he presents, 
he appears to think that, by extending potato 
cultivation, our wheat importation during war 
might be reduced by at least 50 per cent., and 
even be abandoned altogether, for he states that 
1,280,000 acres under potatoes would provide food 
equivalent to half our wheat imparts, and that by 
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doubling this area and making some increase in 

° . * r 

pigs we could do without any importation oi 
wheat. 

There is much to be said in favour of a potato 
and pig programme in war, as German experi¬ 
ence proves. We ourselves did everything pos¬ 
sible to increase the potato area during the war, 
and though Lord Bledisloe suggests that we vacil¬ 
lated in the matter of pigs, this was inevitable. 
Every belligerent European nation vacillated in its 
pig policy, the Germans included. This class of 
live stock requires extraordinarily close watching; 
it easily becomes a danger, and in some stages 
of, the war it may be questioned if there was any 
animal in Europe that served the Allied cause 
better than the German pig. The management of 
swine led to violent controversies between the 
agrarian and the urban population; eventually a 
pig holocaust was necessary’ to save the lives of 
the unfortunate city dwellers. German experience, 
indeed, does not wholly support Lord Bledisloe’s 
proposition, for even their enormous potato crop 
—which before the war was three or four times 
greater than w ? as necessary for human use—played 
them false. The storage and transport difficulties 
were immense, there were great losses from frost, 
and we cannot have forgotten the tales of woe 
caused by the indigestible kohlrabis which were 
used to supplement the scanty potato supply. 
Potatoes may be productive and highly valuable to 
nations at war, but no crop is more difficult to 
deal with; the echoes of the German Food Con¬ 
troller’s language, when he discussed his potato 
problems in public, reached us here; and attentive 
listeners might have discovered that the perplexi¬ 
ties presented by the potato excited even our own 
Food Controllers ! 

In the course of a great war it might be pos¬ 
sible to stimulate potato cultivation to an extent 
that would reduce corn imports by 25 or 30 per 
cent., but to achieve the results proposed by Lord 
Bledisloe it would be necessary to follow the 
German example and in peace time learn to culti¬ 
vate and use three or four times as large a quan¬ 
tity as qtir markets now call for. But it is certain 
that the farmer would find potato growing for 
such industries as distilling or starch making very 
much less profitable than corn growing. Pig 
feeding would pay better than alcohol or farina, 
but when the human consumer can barely afford 
the price necessary to maintain the existing acre¬ 
age, what prospect is there of a threefold exten¬ 
sion of potato growing for pigs ? 

The present position suggests a decrease rather 
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than an increase in the area of potatoes grown for 
market. Since, the Armistice a change has come 
over the prospects of the crop. The great rise in 
the cost of transport and of fuel makes this food¬ 
stuff no longer cheap to the urban consumer. In 
London potatoes are now being sold retail at from 
is. 9 d. to 3s. per 14 lb. At 2s. the cost of energy 
w’ould be about 225 Calories per penny; in the 
4-lb. loaf at 10 d. energy can be bought at about 
400 Calories per penny, and potatoes must be 
cooked. There has therefore been a decline in 
consumption. The large drop in the percentage 
of the retail price of potatoes and other vegetables 
now received by the farmer, because of the in¬ 
crease in transport and marketing costs, is a seri¬ 
ous matter for the consumer, as well as for the 
farmer. It means that the market demand has 
become much less effective than formerly In pro¬ 
viding a supply. Until we can greatly reduce the 
cost of bringing the potato from the farm to the 
urban consumer the prospect of increasing the 
area under potatoes as desired by Lord Bledisloe 
is not encouraging. 

Pigs form a more hopeful subject; there is great 
scope for their increase in peace time. Their 
place in war is less certain. In any long war we 
should probably have to ask ourselves whether fat 
pigs could be allowed to exist alongside a nation 
of lean people. There would always be advocates 
for both, but ultimately, as in Germany, the lean 
people would prevail. 

Priestley in America. 

Priestley in America, 1794-1804. By Prof. 

Edgar F. Smith. Pp. v+173. (Philadelphia; 
P. Blakiston’s Son and Co., 1920.) 1.50 dollars 
net. 

P ROF. EDGAR SMITH, of the University of 
Pennsylvania, in studying the lives of early 
American chemists, naturally encountered the 
name of Priestley, who, as is well known, left 
this country for America in 1794. The odium 
and insult he had met with as a Dissenter culmi¬ 
nated in the Birmingham Riots of 1791 , when, to 
the cry of “Church and King,” his house was 
wrecked and set on fire “with the most savage 
and determined fury,” and the books and appara¬ 
tus which it had been the business of his life to 
collect and use were utterly destroyed. What 
Pitt termed “ the effervescence of the public 
mind ” wa's kept alive by the implacable resent¬ 
ment of the great body of the clergy of the Estab¬ 
lished Church, aided by the speeches in Parliament 
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of Burke, and by what were then known as 
“ Treasury newspapers, 55 controlled by the politi¬ 
cal party in power. Priestley's position in this 
country became so Insecure that eventually he 
determined to leave it and to join his sons, who 
with'’certain other persons, mainly Englishmen, 
were projecting a settlement near Northumberland 
at the confluence of the north-east and west 
branches of the Susquehanna. On April 8, 1794, 
and his wife sailed from London, and arrived at the 
Old Battery, New York, on the evening of June 4. 

The good ship San so in, under Captain 
Smith, was not a very speedy craft to require 
fifty-seven days to cross the Atlantic, and her 
hundred passengers, with scant provision for their 
comfort, must have had a weary time of it. 
Priestley, however, in spite of occasional sea¬ 
sickness, occupied himself, as was his wont, with 
books. He relates that he read the whole of the 
Greek Testament and the Hebrew Bible as far as 
the first Book of Samuel; also Ovid’s Meta¬ 
morphoses, Buchanan’s Poems, Erasmus’s Dia¬ 
logues, Peter Pindar’s Poems, eta To amuse him¬ 
self he tried the temperature of the water at dif¬ 
ferent depths, and made other observations which 
suggested experiments to be prosecuted when¬ 
ever he should be able to re-establish his labora¬ 
tory. To solace him he had received sundry 
parting gifts, among them 4 4 an elegant silver 
inkstand 5 ' from “three young gentlemen of the 
University of Cambridge,' 5 who regretted that 
such an “ expression of their esteem should be 
occasioned by the ingratitude of their country. 55 
Also a characteristically florid and highly rhetori¬ 
cal valedictory address from the Society of United 
Irishmen of Dublin, enjoining him to pray for the 
patriots who, like him, were about to cross the 
bleak Ocean to a barbarous land—-victims of 
‘"purblind statesmen 55 like Mr. Pitt. 

Priestley was well received in America. His 
fame as a man of science had preceded him, and 
his well-known warm friendship for Franklin was 
in his favour. Indeed, it was generally acknow¬ 
ledged that this friendship reacted powerfully 
upon Priestley's work as a political thinker and 
as a natural philosopher. The American Daily 
Advertiser, in an editorial article of welcome, 
declared that it afforded 

“ the most sincere gratification to every 
well-wisher to the rights of man, that the 
United States of America, the land of free¬ 
dom and independence, has become the asylum 
of the greatest characters of the present age who 
have been persecuted in Europe, merely because 
they have defended the rights of the enslaved 
nations. . . . The citizens of United America 
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know well the honourable distinction that is due 
to virtue and talents; and while they cherish in 
their hearts the memory of Dr. Franklin, as a- 
philosopher, they will be proud to rank among the 
list of their illustrious fellow-citizens, the name 
of Dr. Priestley. 55 

For some days after their arrival the travel- 
worn voyagers were busily occupied In receiving 
visits from the principal inhabitants of New York 
and in replying to addresses of welcome from 
corporate bodies and societies in the State. These 
addresses, together with Priestley’s replies, 
occupy a considerable section of Prof. Smith’s 
book. The general character of the addresses Is 
very similar. There is much about the arm of 
tyranny, corrupt Governments, venal Courts, an 
Imperious and uncharitable priesthood, etc., 
all contrasted with liberty and equality and the 
system of beauty and excellence and 44 of virtuous 
simplicity 55 which characterised the happy Repub¬ 
lican Government of America, where Reason had 
triumphed over the artificial distinctions of Euro¬ 
pean policy and bigotry, and “where Providence 
had unfolded a scene as new as it is august, as 
felicitating as it is unexampled. Priestley’s 
replies were couched, as might be expected, in 
less turgid rhetoric; but it is obvious from their 
terms that he was much affected by and grateful 
for the warmth of his welcome. 

Amidst the general chorus there was, however, 
one dissonant note. It came from William 
Cobbett, and was sounded with characteristic 
violence. His pamphlet, “ Observations on the 
Emigration of a Martyr to the Cause of Liberty,” 
was a scurrilous attack on Priestley. It was the 
first of a series of lampoons signed 44 Peter Porcu¬ 
pine, 55 mainly directed against American states¬ 
men, which resulted in convictions for libel, and 
Cobbett was forced to leave the country. 

After a fortnight’s stay in New York Priestley 
moved to Philadelphia, then the seat of Govern¬ 
ment, where he was welcomed by the American 
Philosophical Society, which had been founded 
In 1727 by his friend Franklin. But Philadelphia 
had few attractions for him. He found it 
14 unpleasant, unhealthy and Intolerably expen¬ 
sive ”— 44 only a place for business and to get 
money in,” and he soon moved to Northumber¬ 
land, where, with the exception of an occasional 
visit to Philadelphia either to lecture or to preach, 
he remained to the end of his days. He was 
invited to accept a professorship of chemistry 
In the Medical College of Philadelphia, but as 
this would require his residence for at least four 
months of the year in that city he declined it. 

At Northumberland he occupied himself in help- 




NATURE 


[November 24, 1921 


396 

mg’ his youngest son, Henry, to clear the land, in 
planning ills new house, working at his Church 
History,” and occasional experimenting. Towards 
the end of 1795 he sent papers to the American 
Philosophical Society on the analysis of atmo¬ 
spherical air and on the generation of air 
from water, which filled twenty quarto pages of 
yoL 4 of the Transactions of that learned body. 
These papers have little or no scientific value : 
their main interest consists in the fact that they 
were the first contributions he made in America 
to the literature of chemistry. As was the case 
with all his papers, they were written in the lan¬ 
guage of phlogistonism, and Stahl’s doctrine was 
already on the wane, even in Young America. 
In the same year Priestley lost his favourite son, 
Henry. It was a bitter blow, from which neither 
he nor his wife ever wholly recovered. Indeed, 
from this time Mrs. Priestley’s health steadily 
declined, and nine months later she, too, passed 
away. She was a woman of remarkable fortitude 
and strength of character, generous and affec¬ 
tionate, and a true helpmate to her husband. 
Her great-granddaughter, Madame Belloc, has 
paid a worthy tribute to her memory. 

There were now rumours that Priestley intended 
to return to England, or at least to Europe, and 
he actually contemplated taking up his residence 
in France. It is doubtful whether he was ever 
wholly reconciled to his life in America. He said 
himself : 41 Here, though I am as happy as this 
country can make me ... I do not feel as I did 
in England.” He had occasional fits of depres¬ 
sion—all the more remarkable for a man of his 
usually serene and equable temperament. He 
felt, too, } that his “ character as a philosopher was 
under a cloud.” Phlogistonism was a lost cause, 
and, in spite of his efforts to keep it alive, he 
understood quite well, as Prof. Smith says, that 
“ the entire chemical world was against him. ” Ex¬ 
perimenting was now irksome to him, and, as he 
states, he became “quite averse to having his 
hands so much in water”; moreover, Priestley 
was an eminently sociable being, and he had little 
congenial society in Northumberland. 

He simply hungered for letters from his friends 
in England. He wrote to Lindsey: “I cannot 
express what I feel when I receive and read your 
letters. I generally shed many tears over them.” 
He turned more and more to theology, interested 
himself in the politics of the country, although 
he took no active part in them, wrote on public 
education and on the organisation of the college 
which President Jefferson contemplated for the 
State of Virginia. He was still, at times, drawn 
to science, Lor he had fitted up a small laboratory 
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adjacent to his house, and the experimental work 
he did in it was embodied in 44 Six Chemical 
Essays,” which were communicated to the Ameri¬ 
can Philosophical Society and are printed in their 
Transactions. The essays consist of miscel¬ 
laneous observations of no special scientific value. 
Indeed, it must be admitted that Priestley’s chemi¬ 
cal work in America added little to his scientific 
reputation. The laboratory, a small wooden 
building, remains much as he left it. It will 
shortly be removed to the Campus of Pennsylvania 
State College, where it will be preserved as a 
memorial to the famous chemist. Much of the 
apparatus is, however, in the possession of 
Dickinson College (Pa.). It is to be hoped that 
it will be ultimately deposited in the laboratory— 
surely the most fitting place for it. It would add 
greatly to the historic interest of the memorial. 

It was on the piazza of Priestley’s dwelling- 
house that the men who assembled on August 1, 
1874, to celebrate the centenary of the discovery 
of oxygen, then and there foundei the American 
Chemical Society. 

The opening year of the new century found 
Priestley suffering from the infirmities of age. 
He was now nearly toothless, which, together with 
his incurable stutter, added to his difficulties of 
speaking. Moreover, his sense of hearing became 
impaired, and he was obliged to use an ear- 
trumpet. He was, however, thankful that his 
eyes did not fail him. During one of his visits 
to Philadelphia he had an attack of pleurisy, and 
for a time his life was in danger, while occa- 
sionallv he suffered from ague. He said of him¬ 
self : 

44 Tho’ I was never robust, I hardly knew 
what sickness was before my seizure in Phila¬ 
delphia, but the old building has since that had 
so many shocks, that I am apprehensive it will 
ere long g*ive way. But I have abundant reason 
to be satisfied, and shall retire from life convha 
satur .” 

His apprehensions were soon to be realised. In 
the spring of 1803 he had a dangerous fall, and 
strained the muscles of the thigh, and for a time 
was obliged to use crutches, He suffered from 
the cold of the winter of 1804, and again con¬ 
tracted pleurisy, from which he died on Feb¬ 
ruary 6, in the seventy-first year of his age, 
breathing his last in the act of correcting a proof- 
sheet. 

Prof. Edgar Smith gives the fullest and best 
account of Priestley’s life in America which has 
yet appeared. He seems to have tapped every 
available source of information, and has had 
access to many letters and memoranda hitherto 
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unpublished. The book serves to complete the 
life-history of one who has been styled a hero 
and type of the intellectual energy of the 
eighteenth century,” and whose name, in spite 
of his errors and his misguided loyalty to a false 
philosophy, is imperishable fixed in the annals of 
science. T. E. Thorpe. 


The Actinomycetes. 

Morphologic und Biologic der Sir able npilze. 
(Actinomyceten .) By Prof. Rudolf Lieske. 
Pp. ix-r 292-fTafel 4. (Leipzig: Gebriider 
Borntraeger, 1921.) 10S marks. 

T HIS volume by Prof. Rudolf Lieske, of the 
Botanical Institute at Heidelberg, on the 
morphology and biology of the Actinomvcetes, 
forms a valuable addition to the literature of this 
subject. In a general introductory chapter there 
are an account of the occurrence of Actinomvcetes 
in Nature and an annotated list of recorded species, 
references being given to original descriptions. 
This section also contains a discussion of the rela¬ 
tion of Actinomvcetes to Bacteria, Mycobacteria, 
Hyphomycetes, etc., the conclusion—from which 
many of us would dissent—being that the former 
are a primitive stem from which the latter have 
been derived. 

The second section, dealing with the morphology 
of Actinomvcetes, suffers from the lack of a 
thorough comparative study of growth forms 
under different standardised conditions. Still, 
Prof. Lieske approaches his subject with a more 
experimental and dynamic attitude of mind than 
that of a recent American investigator of Actino- 
mycete morphology, and his results are cor¬ 
respondingly enlightened. In the study of higher 
organisms there has been developed a physiologi¬ 
cal anatomy; in the study of lower organisms 
perhaps our greatest need is a physiological 
morphology. When we abandon teleology and 
learn to interpret shape and structure in terms 
of physico-chemical relationships we shall begin 
to build a true micro-organismal morphology. 
The Actinomvcetes would be a good group on 
which to commence. Prof, Lieske finds that they 
possess a true mycelium with typical monopodial 
branching, and “ Luftsporen ” are formed endo¬ 
genously. The questions of cell nuclei and a 
possible primitive sexuality are left open, but it is 
disappointing to find “involution forms ” dis¬ 
missed as merely teratological growths—surely 
mycologists and bacteriologists have too long 
been content with this futile label. 

The third section, dealing with the physiology 
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j of Actinomvcetes, is perhaps_ the best, but again 
I suffers from a too timid and unimaginative view- 
! point. There Is the usual consideration of the 
I relation of the organisms to carbon, nitrogen, etc. 

[ —all useful data; but the very important enzymic 
1 relations of Actinomvcetes, their antagonistic or 
> additive reactions with other micro-organisms and 
i their function in the soil economy, the very 
interesting pigments produced—these and other 
vital issues are treated too summarily. The 
fourth section deals with animal and human 
; diseases such as 44 Madura foot,” 44 lumpy jaw,” 

I etc. There is also a useful summary of methods 
j of staining and the preparation of specimens. 

I The last section of eight pages concerns the 
j Actinomvcetes in their relation to higher plants, 
and is merely a very inadequate account of potato 
scab and the root nodules of the alder. The work 
closes with a bibliography of 378 titles, of which 
322 are German, while important works such as 
Poncet’s comprehensive monograph are omitted. 

The most serious difficulty in the study of 
Actinomvcetes is the specific determination of the 
organisms isolated, and here Prof. Lieske’s work 
gives no help. It needs to be supplemented by 
Drechsler’s beautiful drawings in the Botanical 
Gazette and Waksman’s cultural data in the 
Journal of Bacteriology. The book is finely pro¬ 
duced with 114 text illustrations and four beauti¬ 
fully coloured plates, and in spite of its defects is 
a very valuable addition indeed to the literature 
of this important and obscure group of organisms. 

W. B. Brierley. 


Emin Pasha’s Last Collections. 

Die TagehUcher von Dr. Emin Pascha. Her - 

ausgegeben mit Unterstutsung de$ Hamburg - 
ischen Staates wid der Hamburgischen TV is sen- 
schaftlichen Stiftung von Dr. Franz Stuhlmann . 
Band 6 , Zoologische Aufzeichnungen Emin's 
und seine Briefe an Dr. G. Hartlaub bearbeitet 
von Prof. Dr. H. Schubotz . Pp. viii -f 301. 

(Hamburg und Braunschweig: Georg Wester- 
mann, 1921*} 200 marks. 

T HE volume under review gives us notes, 
mainly ornithological, on the last collec¬ 
tions made by this remarkable German-Jewish ex¬ 
plorer in the equatorial Egyptian Sudan, including 
the south-eastern part of the Bahr-al-ghazal 
region, the Latuka-Lango district, and the north¬ 
west coast of the Albert Nyanza; but the author 
treats also of birds and mammals which have 
come under his observation in the countries 
between the south shores of the Victoria Lake and 
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the Zanzibar coast. His correspondence ceases 
with the middle of 1890. It contains interesting 
allusions to Dr. Sclater and other English orni¬ 
thologists, to Dr. Junker, and to members of 
Stanley's expedition, and a rather pathetic touch 
in his own assumption of the role of the Wander¬ 
ing Jew. 

Though this volume deals mainly with the birds 
of equatorial East Africa, it has some very inter¬ 
esting notes on the mammals. Emin had become 
aware of the presence in East Africa proper of 
a striped form of hyena, unknown to him in any 
survey of the Upper Nile regions. More than 
this—he has noted hints as to the existence in 
the Mangbettu or Mabode country, within the 
north-eastern limits of the Congo basin, of some 
type of “zebra." There is no zebra—so far as 
we are advised—within the limits of the Congo 
basin, or west of Tanganyika, or even of the main 
stream of the Nile. No type of equine—zebra or 
wild ass—has been seen west of the Nile within 
the Bahr-al-ghazal basin. It is clear that these 
scraps of information reaching Emin indicated 
not any zebra, straying beyond the habitat of 
this striped horse, but the okapi. 

Dr. Junker, about 1886, wrote a note or two 
about a large antelope which was found in the 
southern part of the Mangbettu country, and 
which had a portion of its hide curiously striped., 
He seems to have been aware that the creature 
had cloven hoofs, and therefore did not style it a 
zebra; but he had evidently seen the strips of 
striped skin on the limbs of the okapi with which 
the forest negroes decorated their bodies. Stanley 
in 1889 heard stories of the okapi from the 
pigmies, and styled it “a large donkey.” This 
volume will be of very great interest to orni¬ 
thologists. H. H. Johnston. 


Our Bookshelf. 

The Clayworker's Handbook. By A. B. Searle. 
Third edition, revised, enlarged, and largely 
rewritten. Pp. viii 4-381. (London: C. 
Griffin and Co., Ltd., 1921,) 215. 

This handbook is a useful compilation from cata¬ 
logues, journals, year-books, etc. There is little 
or no attempt to show the original sources, and 
special' work like that due to Mr. Bernard Moore 
is incorporated without reference to the dis¬ 
coverer. For the protection of the author him¬ 
self, it would have been better had he given the 
authorities for some of the extraordinary state¬ 
ments made. There are so many of these that 
the book wants using with some caution. For 
example, it is said that “ball clay should not; 
leave any residue on a sieve of 120 holes per linear : 
'inch.” Anyone familiar with ball clays knows 
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that this is wrong, and anyone not familiar 
with those clays would appear foolish if 
he rejected a delivery on this authority. 
We are also told that ‘ ‘ enamels are always 
opaque,” and there are several other mis¬ 
leading statements of like calibre. The table of 
common chemicals and their scientific names and 
formulae would be much improved if it was 
revised by a chemist, for some of the scientific 
names are hopeless, likewise the formulae. For 
example, “ sodalite ” (common term) is “a 
felspar” (scientific term); gypsum and plaster 
are both given the formula CaSO^zHoO, and the 
same mistake is made higher up the page, while 
flint is given as amorphous silica. Some of the 
names of defects are translated literally from the 
German, instead of into the terms generally 
employed in this country. 

The book serves a useful purpose; the data 
are handy for reference, and they are skilfully 
arranged. It is with the object of getting it 
seriously overhauled that the unpleasant task of 
emphasising some of the mistakes has been 
undertaken. 

Liverpool Marine Biology Committee: L.M.B.C . 
Memoirs on Typical British Marine Plants and 
Animals. Edited by Prof. W. A. Herdman and 
Prof. J. Johnstone. No. 24, Aplysia. By 
Nellie B. Eales. Pp. viii + 84 + 7 plates. (Liver¬ 
pool: University Press, 1921.) 45. 6 d. 

The present is the twenty-fourth Memoir, pub¬ 
lished after a considerable interval, of the well- 
known LJVLB.C. series. The animal with which 
it deals is a member of the Opisthobranchiata, one 
of the two orders of Euthyneura, to the other of 
which, the Pulmonata, belong the ordinary land 
snails. Though one of these latter animals is 
very usually studied in the laboratory as an ex¬ 
ample of Gastropoda, Aplysia presents several 
advantages as a type for dissection. It is the 
largest British Gastropod. It exemplifies a number 
of morphological tendencies, and exhibits inter¬ 
mediate characters between the primitive and 
more specialised forms. Its internal organs 
“afford numerous links in the chain of evidence 
that detorsion has taken place." The palliovis- 
ceral nerve cords are long (as in Streptoneura), 
but uncrossed (as in Euthyneura in general); the 
nervous system is less markedly concentrated than 
in many other Euthyneura, and the animal ex¬ 
emplifies the tendency to disappearance of the 
shell and mantle-cavity. * 

The present account will be useful as a labora¬ 
tory guide; directions for dissection are given, 
intercalated in brackets at the necessary places in 
the anatomical description, and the plates are 
adequate in number and clearly drawn. An inter¬ 
esting section on the history of our knowledge of 
the animal is prefixed. 

The first line of the book contains a curious 
inversion (“The Mollusc of which the present; 
Memoir is the subject"); and the word “factors*? 
on p. 41 (for “ tributaries ") reads awkwardly. 
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5 Letters to the Editor. 

[The Editor does not hold himself responsible for opinions 
expressed by his correspondents . Neither can he undertake 
to return, or to correspond with the writers of, rejected * 
manuscripts intended for this or any other part of Nature; 
No notice is taken of anonymous■ communications .] 

* Metaphysics and Materialism, 

In his article in Nature of October 20 Prof. Carr 
maintains that the principle of relativity has “re¬ 
formed ” the concept of physical reality, and has 
finally made untenable the doctrine that matter is 
real. I dissent most strongly from his conclusion. 
If "‘real” is used in the only sense in which a belief 
in the reality of matter ever has been part of physics, 
that belief is entirely unaffected by the principle of 
relativity, which involves the belief as much as any 
other physical proposition. There may be senses of 
the word “real” in which the doctrine that matter 
is real is affected by the acceptance of the principle 
of relativity, but they are either repugnant to physics 
or irrelevant to it. I have explained my reasons for 
this opinion at length elsewhere, but at such length 
that nobody seems inclined to read* them. May I be 
allowed to set them out rather more concisely? 

First, then, Prof. Carr will admit that “real” is 
used in at least two senses. He presumably smiled 
when first he heard the old story of the mongoose 
which was as unreal as the snakes it was kept to kill. 
If he could understand “real” only in the meta¬ 
physician’s sense, he would not, being an idealist, see 
any point in the story, for he would assert that every 
mongoose and every snake was unreal. The reality 
which the traveller denied to his mongoose was the 
reality of common sense, not the reality of meta¬ 
physics. The criterion of this common-sense reality 
is universality of experience. The snakes were not 
real because the experience of them was limited to 
the intemperate friend; other people could not experi¬ 
ence them. The mongoose was unreal because if the 
box were opened nobody would experience it. If Prof. 
Carr were to say that he does not know what I mean 
by “universality of experience” in this connection, I 
fear I should simply disbelieve him; for the whole 
of his normal life shows that he recognises and 
applies the criterion like anybody else, materialist, 
idealist, or physicist. 

The “ real ” of common sense is the fundamental 
“real ” of science. A belief that there are real things 
in this sense (which might be, but is not usually, 
expressed by the assertion that matter is real) is 
necessary to science. It is necessary not so much in 
order that science should be true as in order that there 
should be any science. For real things in this sense 
are the subject-matter of science.- Science selects the 
material it will study by applying the criterion of 
universal experience. It rejects from its subject- 
matter the snakes ■which only the traveller's friend 
could see; it accepts only such snakes as everybody 
can see. It is as absurd.to ask whether students of 
science are right to employ this criterion as to ask 
whether Greek scholars are right to accept the uni¬ 
versal practice of Greek writers; if we applied any 
other criterion our study would not be experimental 
or natural science. 1 

In so far as the principle of relativity leads to any 
conclusions relevant to experimental science, it depends 
on this criterion as much as other scientific theory; 
the only observations with which its conclusions must 
be in accordance, if the. .principle is to, he accepted as 
true, are observations concerning which evervone 
agrees. Sir Oliver Lodge does not differ from Prof. 
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Eddington concerning the distribution of the spots on 
the Principe plates, and both ' of them would agree 
that, if they did differ as to that distribution (say, 
because the. spots were very diffuse), the plates would 
not afford any evidence on which to base any scientific 
conclusion whatever. They agree that the plates must 
satisfy the criterion of scientific reality" before they 
can proceed to differ in their interpretation of the 
plates. Nor would any difference between them in 
the matter of scientific reality arise even if the hypo¬ 
thetical experiments of which Prof. Eddington is so 
fond could actually be tried (I hold that it is most 
important to insist that they cannot be tried), and if 
it were found that two observers travelling with great 
relative velocity differed concerning the simultaneity 
of events. They would both agree that the observers 
did differ; and they would agree that, because of this 
difference, the judgment of neither could be accepted 
as a valid basis for scientific argument unless one or 
both could be “corrected” in some manner so as to 
remove the discrepancy. The position which would 
arise would be precisely similar to that which arose 
when first it was noticed that observers at different 
distances from a gun differed concerning the simul¬ 
taneity of flash and report. Some observations which 
had been expected to be “real ” would have turned 
out to be “unreal,” but enough real observations, 
concerning which agreement could be obtained, would 
remain (if anything can be predicted about an event 
which cannot" occur) to make science possible, even 
as applied to the discrepant observations (cf. Phys. 
Zeit vol. 13, p. 126, 1912). 

So much for “real” in its fundamental sense. 
But physicists also use the word in another sense 
when they speak of electrons or atoms or the aether 
being real. This sense is not the fundamental sense, 
because nobody has perceived or could perceive an 
electron, and because people do actually differ about 
the reality of some of these things (e.g. the aether). 
Fortunately, there is no need to discuss in detail here 
the significance of this kind of “reality,” for no 
physicist would assert in this sense that “matter is 
real.” If matter is something different from, but 
common to, electrons, atoms, and aether, then science 
does not assert, but most strenuously denies, that such 
matter has any “reality.” And that conclusion, again, 
is perfectly independent of the principle of relativity. 

On the "other hand, the principle of relativity might 
have a bearing upon reality in this sense, though not 
on the reality of matter. For to assert that some¬ 
thing is real in this sense is to say that some theory 
is believed to be true; if we believe the theory of 
relativity" to be true, we may assert that some things 
are real which we shall assert are not real if. we do 
not believe the theory. But it is not certain that we 
shall do so, for not all ideas of true theories are 
asserted to be real. For example, I do not think 
that anyone, speaking carefully, would assert that the 
frequency of light is real; he would not say it was 
unreal; he would say that the conception of reality 
was inapplicable to a frequency, just as is the con¬ 
ception of triangularity. Personally, I should adopt 
that attitude towards the ideas of the theory of rela¬ 
tivity; others might possibly differ. 

But it must be noted that anv influence the* 5 theory 
of relativity mav have on our views of reality in this 
sense is shared by other theories. Prof. Carr is quite 
right when he suggests that the theory establishes 
some rather special relation between mathematics and 
physics;. it gives reality, in the second sense, to ideas 
which derive their attractiveness, not from analogy 
with material laws, but from connection with mathe¬ 
matical form. But so does the Bohr-Som m erf eld 
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theory of the atom; the basis of the fundamental 
hvpothesis j pdq — nh is purely mathematical, and 

cannot be stated apart from mathematical conceptions. 
So also, I think, does the Maxwellian theory of the 
electromagnetic field, but to discuss this matter would 
lead us too far. All that I am concerned to assert is 
that there is no sense of the word “real,” relevant to 
experimental physics, in which the principle of rela¬ 
tivity has a different kind of influence on our views 
of what is real from any other theory. In particular, 
it has no influence whatever on the belief that matter 
is real in any scientific sense. It may have some 
bearing on that doctrine in the metaphysical sense; 
but since, after considerable philosophic reading, I 
am still unable to discover what metaphysicians mean 
by “real,” I clearly cannot discuss that question. But 
since, again, I can understand science without under¬ 
standing metaphysics, I am naturally convinced that 
the two are completely independent. 

Norman R. Campbell. 


Dr. Norman Campbell has not understood me. 
Probably thinking that I am an idealist philosopher, 
he has supposed that I must be arguing that there is 
no scientific reality in the accepted meaning—that is, no 
scientific criterion of reality—and that the naturalist’s 
mongoose, for example, has just as much or just as 
little reality as the drunkard’s. What I was pointing 
out was the fact that the principle of relativity is 
the rejection of materialism. Materialism is a causal 
theory of scientific reality. It is the argument that 
when we pronounce anything in our sense-experience 
to be real we imply an independent cause of it. 
According to the principle of relativity, the inference 
is entirely unnecessary and to insist on it unscientific. 
Instead of this causal theory relativity offers a simple 
correspondence theory. The Minkowski-Ei nstein uni¬ 
verse consists of events co-ordinated by observers in 
their different svstems of reference. What is essential 
to constitute the “real event” of any observer is 
that there should be point-to-point correspondence 
between his co-ordination of it and the different co¬ 
ordinations of other observers. The co-ordination of 
an event bv any observer—that is, his perspective of 
the event—is not an effect which is the appearance 
to^him of a “causal” reality, but an actual case in 
point of the reality itself. The “event” in the four¬ 
dimensional continuum, and its track the “world¬ 
line,” in re-forming the notion of scientific reality has 
relegated scientific materialism to its right place in 
the limbo of scholasticism. Whatever his disagree¬ 
ment, at least Dr. Campbell need not be alarmed for 
the'basis of scientific research. 

November 9. H. Wildon Carr. 


Hybridity and the Evolution of Species. 

- I am sorry to say that the postscript of “ The Writer 
of the Article ” to* my letter on p. 274 in Nature of 
October 27 As not according to facts. It was he who 
used ■ Trillium, Dirca, and Scoliopus as evidence 
against “had pollen ” being-an indication of hybridity; 
this evidence appeared to me- to be insufficient, and 
I -stated the reason why. In his postscript “The 
Writer of the Article makes no attempt to refute 
my arguments against his- view, but says ; “ In such 
cases as Trillium, Dirca, and .Scoliopus It is not 
sufficient, for him [meaning* me}-to suggest* that they 
must,he hybrids merely because they have bad pollen,” 
though l have never suggested this, or referred to 
Trillium, Dirca, and Scoliopus in any of my previous 
./writings. . ■ 
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Perhaps I may be allowed to make use of this 
occasion to state my point of view shortly with regard 
to the question of bad pollen. I do not think that 
bad pollen is proof of a hybrid origin, but consider it 
as “suspect”; neither do I share Jeffrey’s view that 
absence of bad pollen is a sign of a non-hybrid origin; 
as a fact, I know that it is not. Some of my segre¬ 
gates of the cross Antirrhinum glutinosum x majus 
have bad pollen, while others have not* I further 
think that “The Writer of the Article ” is mistaken 
in his view that the theory of mutation requires the 
occurrence of a certain proportion of defective germ- 
cells. The facts are these :—When de Vrles found 
bad pollen in Oenothera Lamarckiana he accounted 
for its presence on the assumption that this defect was 
caused by mutations; we now know that O. 
Lamarckiana is a hybrid, so that it is much more 
probable that hybridity is the cause of the presence 
of bad pollen; recent cytological work seems even to 
prove this. 

May I beg zoologists to answer a question I should 
like to put to them, namely: Is there any evidence 
that the presence of oligopyrene and apvrene sperms 
in some insects and molluscs is due to hybridity? 

I might finish jny remarks here were it not that 
“The Writer of the Article” reproaches me with 
“ begging the question ” at Issue. Nothing is farther 
removed from my intentions, so that I desire to deal 
shortly with all the points mentioned by him. He 
argues that it militates against, the general applic¬ 
ability of the origin of species by hybridisation that 
not all British roses are hybrids. I fail to see the 
force of this argument, as it Is well known that 
homozygotes can arise from a cross without showing 
any sign whatever of their hybrid origin; con T 
sequently, the fact of specific purity can never be used 
as an argument against a hybrid origin. 

Nor does the fact that pollen sterility and fer¬ 
tility behave as a pair of characters in the sweet pea 
and the velvet bean tell against the origin of that bad 
pollen by hybridisation, as “The Writer of the 
Article ” seems to think, unless he can bring forward 
arguments in favour of his contention which are 
unknown to me. Until then I must acknowledge I 
fail to see how behaviour of a character already exist¬ 
ing can reveal its mode of origin; the idea that specific 
characters do not segregate while varietal characters 
do Is, of course, obsolete. 

“The Writer of the Article” finishes his remarks 
by pointing out* that it will be necessary to bring some 
more convincing argument in support of hybridisation 
as a constructive evolutionary factor before it is likely 
to receive much serious consideration from biologists. 
If he means some more convincing argument than 
the suggested hybrid nature of Trillium, Dirca, and 
Scoliopus—a suggestion which is not mine—I cordially 
agree with him. I wonder whether the following will 
assist him in taking a kinder view of my theory than 
he evidently does? 

It is a generally acknowledged fact that new breeds 
of animals and plants can arise by crossing, while 
no other mode of origin of them has ever been proved, 
although various other modes have been suggested. 
We all know that Darwin explained .the origin of new 
forms In Nature largely on the mode of origin^ of 
domesticated races, sq that it is of considerable Im¬ 
portance to know the real nature of the “ variations n 
among plants and animals under domestication which 
ptav so important a rdle in Darwin’s writings. 

Some time ago I happened, to come across a lettef' 
of Darwin himself in his “Life and Letters,” which 
seems to thrown important light on this momentous 
| Question. * The letter is printed In full on p. 342 of 
! the third volume of the “ Life and Letters ”; it was 
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addressed to Dr. J. H. Gilbert, and dated ** Down, 
February 16, 1876.” The following passage is the one 
which interests us here :— 

“It is admitted by all naturalists that no problem 
is so perplexing as what causes every cultivated plant 
to vary, and no experiments as yet tried have thrown 
any light on the subject. Now for the last ten years 
I have been experimenting in crossing and self- 
fertilising plants ; and one Indirect result has surprised 
me much, namely, that by taking pains to cultivate 
plants in pots under glass during several successive 
generations, under nearly similar conditions, and by 
self-fertilising them in each generation the colour of 
the flower often changes, and, what is very remark¬ 
able, they became in some of the most variable 
species, such as Mimulus, Carnation, etc., quite con¬ 
stant, like those of a wild species.” 

We now know that the colour changes and the 
becoming constant to which Darwin refers were the 
results of the repeated self-fertilisation of heterozygous 
material, so that the supposed variability evidently 
was nothing but segregation after a cross. 

Yelp, Holland, November 2. J. P. Lotsy. 


It would take too much space to reply in detail to 
all of Dr. Lotsy’s statements, for which I have great 
respect. They go far outside the original point at 
issue, but it is necessary 7 to refer to the more important 
of them, and it will then probably be seen that the 
others are immaterial. In his original letter (Nature, 
October 27, p. 274), which commented on an article 
of mine on “ British Roses and Hvbridity ” (Nature, 
September 15, p. 99), he states that Jeffrey’s work 
tends “ to show 7 that the presence of 4 bad pollen 5 is 
froof [my italics]' of a hybrid origin,” and goes on to 
say that this view is “much strengthened ” by other 
work. He correctly states that I took exception to 
that view, my own view’ being that “bad pollen ” is 
unsafe as a criterion of hybriditv, in support of which 
I cited various facts. As some of these facts were 
from a paper of which I was joint author, the original 
article was unsigned, but since this controversy, which 
was not of my seeking, has arisen, I prefer to sign 
my own name. In his present letter Dr. Lotsy seems 
to forget that the burden of proof rests upon those 
who assume that bad pollen is a proof of hvbridity. 
He says that my postscript to his article is “not 
according to facts,” and that he did not suggest the 
hybrid nature of Trillium, Dirca, and Scoliopus. I 
can only ask, if that is the case, why did he refer to 
them in his original article? Cvtological work, which 
Is by no means all “recent,” proves that hybriditv 
is a cause of bad pollen, but by no means proves that 
It is the only cause. 

Dr. Lotsy has ' apparently omitted a considera¬ 
tion of lethal factors from his views. This is a 
more recent discover}’ which is of much signifi¬ 
cance In the interpretation of sterility, not only in 
Drosophila, but in various OEnofhera forms, and it 
may apply either to gametes or zygotes. The con¬ 
ception has already been fruitfully applied, not only to 
various plants and animals, but also to man himself. 
When I said that the theory of mutation requires the 
occurrence of a certain proportion of defective germ- 
cells I had similar cases in mind, and did not mean 
to imply that mutations were necessarily always 
accompanied by germ-cell sterility. But clearly, if 
lethal factors account for germ-cell sterility in some 
cases, it is Inadmissible to assume that bad pollen is 
in itself a proof of hvbridity. We must apply the 
conception of multiple causes. 

It follows that in any, given case, such as that of 
Oenothera Lamarckiana, bad .pollen may have 
originated from crossing, from lethal factors, or from 
NO. 2717, VOE. I08] 


some other cause, unless one or more of these possible 
causes can be eliminated. Dr, Lotsy says, “We now 
know that O. Lamarckiana is a hybrid.” One can 
only ask how we know, and in what sense he is using 
the term hybrid. So far as the theory of mutation in 
CEnothera is concerned, it no longer matters whether 
O. Lamarckiana is a garden hybrid or not, since the 
’work of Bartlett has proved that various dose- 
j pollinated wild American species of CEnothera show 
the same mutation behaviour. 

Finally, I would say that if by his theory of evolu¬ 
tion by hybridisation Dr. Lotsy means merel} 7 that 
the intercrossing of related races is the condition In 
which evolution has frequently taken place, I, for 
one, would heartily agree with him. For I have long 
advocated the view that among open-pollinated plants 
and most animals the evolutionary unit is an inter¬ 
breeding population of closely related forms. I fancy 
many biologists adhere to a similar point of view. 
But I take it that Dr. Lotsy means much more than 
that by his theory, and if I understand him correctly, 
that Is his reason for tacitly denying the existence of 
germinal changes. One can only ask how two visibly 
similar homozygous organisms when crossed can give 
rise to new germinal characters if they have not 
during the previous period of their isolation under¬ 
gone germinal changes. R. Ruggles Gates. 

King’s College, Strand, November n. 


Biological Terminology* 

(a) “Variation Is the sole cause of non-inherit¬ 
ance (h) “Apart from variations like exactly begets 
like, when parent and child develop under like con¬ 
ditions ”; (c) “The development of the individual is 
a recapitulation (with additions and subtractions due 
to variations) of the evolution of the race.” Here are 
three statements which seem to me “m effect ** iden¬ 
tical. To Dr. Bather the first two seem identical, 
but not the third. But if the child In his own de¬ 
velopment step by step recapitulates (with variations) 
the development of the parent, and the parent in the 
.same w T ay recapitulated that of the grandparent, and 
so on to’ the beginning, how, in the world, can the 
development of the Individual be anything other than 
a recapitulation (with the accumulated variations) of 
the evolution of the race? If that be so, does not 
(b) necessarily Involve (c)? (c) is merely (b) applied 
to a succession of parents and children. Dr. Bather 
says (Nature, October 27, p. 271) that this Is not 
what biologists mean. Then what do they mean? 
“ Recapitulation ” must be one of those terrible v/ords 
which, like “inherit,” are used, quite unconsciously, 
with a number of diverse and even contradictory 
meanings. 

It is pleasant to find that Dr. Bather approves of 
Prof. Goodrich’s address, for probably it has set the 
heather alight at last. In my humble way I also 
am enormously pleased. Still, Dr. Bather should 
bear in mind the history of this matter, some of which 
Prof. Goodrich indicates. As long ago as the 
’eighties Weismann declared that " an organism can¬ 
not acquire anything unless it already possesses the 
predisposition to acquire it.” At that time, too, 
doctors were beginning to Insist that not actual 
diseases, but only predispositions to acquire them, 
w’ere Inheritable. ’ Weismann failed to perceive the 
necessary consequences of his own idea—predisposi¬ 
tion is all that can be inherited In the case of any 
character; all characters, therefore, are equally and 
In exactly the same sense Innate, acquired, and inherit¬ 
able. Instead he assumed, with Lamarck, that some 
characters are innate and others acquired, and so 
started the famous—or infamous—Lamarckian con¬ 
troversy. Sandeman did, however, very definitely 
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follow out the idea in 1896, as did Adam Sedgwick in 
1899. If authority be necessary, here is authority^ m 
plenty. I also tried in my very humble way, beginning 
as long ago as 1906. 1 daresay each man in turn 

thought he was propounding something new. Dr. 
Cunningham perceives, I hope, that Prof. Goodrich 
is spared the disgrace of being, my. pupil, and that 
even the most self-respecting biologist may, in this 
instance, follow the truth without qualms of. con¬ 
science. Dr. Bather knows with what reception. I 
met. I was told that I.was doing harm, that bio¬ 
logists could manage their affairs quite well without 
my help, and so forth. Then the worm turned. So 
far as I am able to judge, Dr. . Bather objects 
to my letters because they are tediously long and 
because they are impudent. Certainly they are 
long, and doubtless they are tedious. But I could 
state, or assume, in half a dozen words a fallacy which 
Dr. Bather could not refute in less than half a dozen 
columns. Moreover, as Dr. Bather courteously indi¬ 
cates, it has been holiday time, during which one 
does unusual things; therefore I have used his letters 
—with all reverence, as a parson might—as texts 
whereon to hang admonitory discourses. .Certainly 
these letters have been impudent—most impudent. 
But here, again, we have the trodden worm.. 

Dr. Bather thinks I ought not to discuss variations 
unless I first account for them, which is like saying 
I ought not to eat my dinner unless I first 
cook it. Must I not accept the given fact? I 
am at once accused of being tediously long and 
not long enough. What is a poor man to do? 
Besides, I have tried elsewhere (“The Laws of 
Heredity,” chap. 5) to do this very thing. 
Primarily variations can arise only in two ways. 
Either they are impressed on the germ-plasm by its 
environment, or they occur because'the germ-plasm 
is a living, growing, changing thing which, like other 
living things, tends to revert to "the normal from 
impressed change, especially injury. There exists 
ample crucial evidence to enable us to reach a 
decision, but much of it lies, outside the high roads 
followed by biologists, in the realms of disease and 
bacteriology. • ' 

Dr. Cunningham’s letter (Nature, November 17, 
p. 368) is addressed especially to Prof. Goodrich, who 
may deal with It if he desires; but one passage refers 
to my particular hobby. Lamarck called the changes 
which result from use “acquired but, thinking only 
of trifling changes which occur at the end of the 
development, he did not realise that the growth of 
the higher animals, especially man, is due mainly to 
that functional activity which begins to act imme¬ 
diately after birth. His successors employed the 
word “ acquired ” as indicating anv character which 
develops under any very glaring influence. Now Dr. 
Cunningham defines an acquired character as a 
“change” (from the person’s antecedent self, from 
the parent, from the race—which?) due to “environ¬ 
ment or modification.” In that case the English 
language is not “acquired,” but is, “innate” in an 
Englishman. If learned by a Frenchman, it is 
acquired. , Heaven knows what it is if learned in 
Jersey. He accuses Prof. Goodrich and me of a 
“misuse of words” and of obscuring “a perfectly 
cleat distinction ”! The italics are mine! 

G. Archdall Reid. 

9 Victoria Road, Southsea, November 19. 


denum Coolidge tube on to -a slab of paraffin, and 
measured the absorption coefficient of the, secondary 
scattered rays at different angles with respect to the 
direction of the primary beam. The absorption co¬ 
efficient of the secondary rays was found to be 29 per 
cent, greater than that of the primary Ka beam at 
6^90°, and 6 per cent, greater at 6 = 20°, This soften¬ 
ing of the rays on being scattered was still more 
pronounced when the K lines of tungsten were used. 

Dr. Compton referred to this work as a repetition 
of measurements which I had previously reported 
(Phil. Mag., September, 1921), in which no such in¬ 
crease in absorption after - scattering was observed, 
and he attributed my negative result to an unfavour¬ 
able choice of wave-length and angle. Apparently he 
did not understand the purpose of mv experiment. It 
was to settle a question regarding the interpretation 
of energy measurements made with the Bragg spectro¬ 
meter, We were not sure that the atom in a scat¬ 
tering substance does not always absorb energy from 
the incident rays and re-emit this energy in a manner 
characteristic of the atom and independent of 6. My 
problem was to find out if such an effect need be 
considered in ordinary spectrometer measurements. 
The wave theory of scattering predicts a certain 
amount of softening due to the finite size of the atom 
and to a sort of Doppler effect, but not nearly the 
observed amount, especially at large angles. 

As Dr. Compton suggests, there is probably an addi¬ 
tional somewhat softer radiation due to collisions of 
electrons released within the scattering substance by 
the primary rays. Such a “fluorescent” radiation 
should diminish with 6, as observed. The’softening 
due to the finite size of the atom should also, in 
general, diminish with 6 and be negligible in the 
characteristic radiation, which is believed to consist 
of relatively sustained wave-trains. Softening due to 
these recognised causes can thus be minimised by 
using the sustained characteristic rays, large wave¬ 
lengths, and 6 , as small as possible. I chose these 
conditions, which were unfavourable to the Compton 
effect, because I wanted to eliminate it so far as 
possible. The negative re’sult simply indicates^ that 
with light atoms the indirect unpolarised radiation 
sought is not great enough to require consideration 
in ordinary crystal measurements. S. J. Plimpton. 

Worcester Polytechnic Institute, Worcester, 
Massachusetts, November S. 


The Molecular Scattering of Light in Liquids and Solids. 

As was pointed out by the late Lord Rayleigh, the 
baris of his theory of the blue sky, namely, that the 
molecules scatter the incident energy independently of 
each other’s presence, is only true for gases in con¬ 
sequence of the freedom of movement the molecules 
possess in this state of matter. In connection with 
the problem of the colour of the sea and of deep 
waters generally it is necessary to know the scatter¬ 
ing power of ordinary liquids, such as water, and I 
find this can be very simply accomplished by applica¬ 
tion of the theory of local fluctuations of density aris¬ 
ing from molecular movement, originated by Einstein 
and Smoluchowski and utilised by the latter to eluci¬ 
date the phenomena occurring near the critical’state. 
The general formula for the scattering power of a 
fluid is ' 
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Hie Softening of Secondary X-rays. 

Dr. A. H. Compton in a letter on this subject in 
'.NjXtSirb of November 17, p. 366,, described an experi¬ 
ment .In which he reflected the Ka rays from a molyb- 
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where j 3 is the compressibility of the substance, y. its 
refractive index, R, T, N being the usual constants of 
the kinetic theory. The scattering power of water 
comes out from this formula as about 160 times that 
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of air. Not only is this in agreement with observa¬ 
tion, but* I find the coefficient of extinction of light 
due to scattering 
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closely represents the observed transparency of pure 
water in the region of the spectrum where there is no 
selective absorption. Work is now in progress testing 
the formula in the case of other liquids. 

It is clear that an application of the same idea 
of local fluctuations of optical density and of Debye’s 
theory of the thermal movements in solids would give 
the theoretical scattering power of transparent crystals 
for ordinary light. This is also being tested. 

C. V. Raman. 

210 Bowbazaar Street, Calcutta, October 15. 


The Tendency of Elongated Bodies to Set in the North 
and South Direction. 

The letter from Sir Arthur Schuster in Nature of 
October 20 last requires amplification and amendment 
in one particular. The setting tendency of an 
elongated body depends upon its method of support. 
If suspended, with the centre of gravity not free to 
rise and fall, it is at its “ lowest ” position when 
lying on the equipotential section of maximum radius 
of curvature, he. tends to set east and west. A 
floating body, on the other hand, where the centre 
of gravity is free to rise and fall, is at its lowest 
when lying on the equipotential of minimum radius 
of curvature, be. north and south. The whole matter 
is fully discussed in an article by Mr. ,W. D. Lambert, 
of the United States Coast and Geodetic Survey in 
the American Journal of Science for September last. 

The tendency of the rod of a torsion balance to 
set east and west was pointed out by Baron Eotvos 
in one of his early papers, probably one of those pre¬ 
sented to the International Geodetic'Conference, but 
I am not able to lay my hands on the exact reference. 

E. H. Grove-Hills. 


Ophion luteus. 

It is a quite common experience to see Ophion 
luteus fly into houses at night attracted by light. I 
have myself captured at least half a dozen specimens 
that had in a single hour flown into a room in that 
way. Not long ago Dr. James Waterston, at my 
request, dissected a fresh female specimen, and found 
in it a poison gland, reservoir, and duct similar in 
character to those recorded as being present in certain 
other species of Ichneumonidae. 

M. R. du Buysson, in a paper (Rev. d* Entomologies 
vol. 11, p. 257, 1892) which I have only recently 
seen, states that he had often been stung bv Ichneu¬ 
monidae of the Ichneumon, Pimpla, and Ophion 
groups; but however much poison may have been 
injected, the pain and inflammation produced by the 
sting, he says, lasted only a short time. He dis¬ 
sected a large number of specimens belonging to all 
the groups of Ichneumon idle, and always found one 
or several poison glands present. 

The larvae of Ophion luteus appear to he parasitic 
in the caterpillars of many different species of 
Lepidoptera; but it would appear to be the case also 
that the female does not pierce the skin of the cater¬ 
pillar to lay her eggs inside. She is said to lay them 
on the skin. That point probably needs confirmation. 
But however that may be, it seems to me incredible 
that the female wouM mistake the arm of a young 
lady for a caterpillar. In M. du Buysson’s case, the 
insect had always been held in the hand or otherwise 
irritated before it attempted to sting, and this seems 
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to be the general experience. He was never puzzled 
to divine the purpose of the sting, regarding it, no 
doubt, simply as an act of self-defence; and that is 
the explanation which I would venture to suggest in 
reply to Sir Herbert Maxwell's letter in Nature 
of November 10, C. J. Gahan. 

Natural History Museum, S.W.7, 

November 14. 


In respect of Sir Herbert Maxwell's letter in 
Nature of November 10 on Ophion luteus, Linn., 
may we hope that the insect caught flagrante delicto 
was preserved in order that the species might be 
placed beyond a doubt, these large red Ophionidas 
being almost impossible to differentiate at a glance? 

Ophion luteus is apparently a nocturnal insect. I 
have observed it at night hunting for Dianthoecia 
larvae. The species is credited with a long list of 
hosts, chiefly Noctuid moth caterpillars. 

Almost all Ichneumonidae wdll “sting” or attempt 
to if handled, the males included (though, of course, 
morphologically incapable), but that any member 
should make an attack unprovoked is most unusual. 
O. luteus and allied species are extremely bad- 
tempered—a fact which hampers w r ork with them in 
confinement, as they repeatedly “sting” potential 
hosts to death without attempting to parasitise them. 
Perhaps this irritability was the cause of the unusual 
attack. R. Stenton. 

Pathological Laboratory, Ministry of Agricul¬ 
ture, Harpenden, November 19. 


Sex-manifestation and Motion in Molluscs, 

I do not wish to prolong the discussion upon sex- 
differentiation and mode of life, though I venture to 
think that Dr. Orton’s reply in Nature of Novem¬ 
ber 3 to my letter in the issue of October 13 leaves 
several questions very much as they were before. 

On many points I find myself in agreement with 
Dr. Orton, though I consider that the incidence of 
sex-differentiation in the Mollusca does not exhibit 
that general correlation with an active habit de¬ 
manded by Dr. Orton’s hypothesis. I quite agree, 
as I said in my previous letter, that many forms 
originally considered dioecious may be monoecious; 
but I think it is for Dr. Orton to prove this, and I 
shall await his demonstration with interest. I w T ould 
like to point out, however, that it will not be enough 
to show" sex-change (a turnover from maleness to 
femaleness, or vice versa). The implications of Dr. 
Orton’s hypothesis entitle me to demand from him 
something in the nature of permanent hermaphrodite 
forms. G. C. Robson. 

Natural History Museum, S.W.7, ' 

November 14. 


Sinistra! Limnaea peregra. 

Last year I started a breeding experiment with two 
pairs of sinistral Limnaea peregra given me by Mr. 
J. W. Taylor, of Leeds. The first two generations 
have not come out on any plain plan, and it is neces¬ 
sary to carry them further if the mode of inheritance 
of this very rare form of one of our commonest fresh¬ 
water snails is to be worked out. But the young 
have now quite outgrown the possibilities of my 
establishment, and if anyone would take over some 
of them and breed them out (which is quite simple, as 
they want little attention) they would be doing me a 
service. A. E. Boycott. 

University College Hospital Medical School, 
University Street, Gower Street, W.C.i, 
November 7. 
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Some Problems 

By Prof. Edwin S. 

IT was nearly one hundred years ago that Charles • 
Darwin began ins scientilic studies in the J 
University of Edinburgh. No more fitting sub- j 
ject, 1 think, could be found for an address than j 
certain problems relating to his doctrine of evolu- ! 
tion. Perhaps the best way of treating these : 
general subjects is by trying to answer some ' 
definite questions. Bor instance, we may ask: : 
“Why are some characters inherited and others ; 
not?” By characters we mean all those qualities ! 
and properties possessed by the organism, and by ; 
the enumeration of which we describe it: its ; 
weight, size, shape, colour, its structure, com- , 
position, and activities. Next, what do we mean 1 
by “inherited”? It is most important, if pos- j 
sible, clearly to define this term, since much of j 
the controversy in writings on evolution is due f 
to its use by various authors with a very different ; 
significance—-sometimes as mere reappearance, at j 
other times as actual transmission or transference 
from one generation to the next. Now, I propose 
to use the word inheritance merely to signify the 
reappearance in the offspring of a character pos¬ 
sessed by the ancestor—a fact which may be 
observed and described, regardless of any theory 
as to its cause. Our question, then, is: “Why 
do some characters reappear in the offspring and 
others not? ” 

It is sometimes asserted that old-established 
characters are inherited, and that newly-begotten 
ones are not, or are less constant, in their re¬ 
appearance. This statement will not bear critical 
examination. For, on one hand, it has been 
conclusively shown by experimental breeding that 
the newest characters may be inherited as con¬ 
stantly as the most ancient, provided they are 
possessed by both parents. 2 While, on the other 
hand, few characters in plants can be older than 
the green colour due to chlorophyll, yet it is suffi¬ 
cient to cut off the light from a germinating seed 
for the greenness to fail to appear. Again, ever 
since Devonian times vertebrates have inherited 
paired eyes; yet, as Prof. Stockard has shown, 
if a little magnesium chloride is added to the sea¬ 
water in which the eggs of the fish Fundulus are 
developing, they will give rise to embryos with 
one median Cyclopean eye ! Nor is the suggestion 
any happier that the, so to speak, more deep- 
seated and fundamental characters are more con¬ 
stantly inherited than the trivial or superficial. A 
glance at organisms around us, or the slightest 
experimental trial, soon convinces us that the 
apparently least-important character may re¬ 
appear as constantly as the most fundamental. 
But while an organism may live without some 
trivial character, it can rarely do so when a funda- 

3 Abridged from the presidential address delivered to Section D (Zoology') 
of the British Association at Edinburgh on September 8. 23 • 

a We purposely set aside complications due to hybridisation and Mendelian 
segregation* which do not directly bear on the questions at issue. 
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in Evolution . 1 
Goodrich, F.R.S. 

mental character is absent, hence such incomplete 
individuals are seldom met in Nature. 

Yet undoubtedly some characters reappear with¬ 
out fail and others do not. If it is neither age 
nor importance, what is it that determines their 
inheritance? The answer is that for a character 
to reappear in the offspring it is essential that the 
germinal factors and the environmental conditions 
which co-operated in its formation in the ancestor 
should both be present. Inheritance depends on 
this condition being fulfilled. For all characters 
are of the nature of responses to environment 3 ; 
they are the products or results of the interaction 
between the factors of inheritance (germinal 
factors) and the surrounding conditions or stimuli. 
This power of response or reaction is no mysteri¬ 
ous property of organisms—it is the effect pro¬ 
duced, the disturbance brought about by the 
application of a stimulus. All the special 
properties and activities of living organisms 
utimately depend on their metabolism, of 
which growth and reproduction are the 
chief manifestations. The course of meta¬ 
bolism, and, consequently, the development in the 
individual of a character, is moulded or con¬ 
ditioned by the environmental stimuli under which 
it takes place. On the other hand, the living sub¬ 
stance, protoplasm, which is undergoing meta¬ 
bolism is the material basis of the organism. It 
has a specific composition and structure peculiar 
to the particular kind of organism concerned, and 
this is handed on to the offspring in the germ- 
cells from which starts the new generation. The 
inheritance of a character is due, then, not only 
to the actual transmission or transference of this 
specific “germ-plasm ” containing the same 
factors of inheritance (germinal factors) as those 
- from which the parent developed, but also to this 
factorial complex developing under the same con¬ 
ditions (environmental stimuli), as those under 
which the parent developed. Any alteration either 
in the effective environmental stimuli or in the 
germinal factors will produce a new result, will 
give rise to a new character, will cause the old 
character to appear no longer. 

Now what is actually transmitted from one 
| generation to the next is the complex of germinal 
factors. Hence we should carefully distinguish 
between transmission and inheritance. Much of 
the endless confusion and interminable contro- 
1 versies about the inheritance of so-called 
“acquired characters” is due to the neglect of 
this important distinction. For it is quite clear 
that whereas factors may be transmitted, char¬ 
acters as such never are. The characters of the 
adult, being responses, are not present as such 

j s In a letter to Nature Sir Ray Lankester long ago directed attention to 
the importance of this consideration when discussing inheritance. ■ He a so 
pointed out that Lamarck’s first law, that a new stimulus alters the charac- 
: ters of an organism, contradicts bis second law, that the effects of previous 
j stimuli are fixed by inheritance. (Nature, vol. 51 , 1894 .) 
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in the fertilised ovum from which it develops, 
they are produced anew at every generation, 4 So 
distinction in kind or value can be drawn between 
characters, 

if some are inherited regularly and others are 
not, the distinction lies not in the nature or mode 
of production of the characters themselves, but in 
the constancy of the factors and conditions which 
give rise to them. Thus, although there is only 
one kind of character, there are two kinds of 
variation. 

Much of the confusion in evolutionary litera¬ 
ture is, I think, due to the use of the word varia¬ 
tion in a loose manner. Sometimes it is taken to 
mean the degree of divergence between two in¬ 
dividuals; sometimes the character itself in which 
they differ, such as a colour or spot on a butter¬ 
fly's wing; at other times a variety or race differ¬ 
ing from the normal form of the species. If clear¬ 
ness of thought and expression is to be attained, 
the word variation should mean the extent or 
degree of difference between two individuals or 
between an individual and the average of the 
species, the divergence of the new form from the 
old; not a new character or assemblage of char¬ 
acters, but a difference which can be measured or 
at least estimated. We shall then find that a 
variation is of one of two kinds (which may, of 
course, be combined): the first kind is due to 
some change in the complex of effective environ¬ 
mental stimuli, the second to some change in 
the complex of germinal factors. 

The second kind, to which the name mutation 
has been applied, will, under constant conditions, 
be inherited since the new complex of factors 
will be transmitted to subsequent generations. 
The first kind of variation, which has been called 
a modification, will also be inherited, provided, 
of course, the change of stimulus persists. In 
either case, new characters will result. But here, 
again, we must be careful not to apply the terms 
mutation and modification to the characters them¬ 
selves, as is so often done 5 ; for we then reintro¬ 
duce the confusion already exposed in the popular 
but misleading distinction between “ acquired 5? 
and u non-acquired ” characters. The characters 
due to mutation or modification are, of course, 
indistinguishable by mere inspection, and can 
only be separated by experiment. A mutation 
once established should give rise, under uniform 
conditions, to a new heritable character, and may 
be detected by crossing with normal members of 
the species. 

So far observations and tests have shown that 
new characters due to modification only reappear 
so long as the new stimulus persists. The differ¬ 
ence lies not in the value or permanence of the 

yin. other words, all characters are “acquired during the lifetime of the 
individual,” and “inherited” in the sense here denned has just the same 
meaning. Much the same view was advocated by Prof. A. Sedgwick in his 
address to this Section at Dover in 1899 , and it has also been developed by 
Sir Archdal! Reid and others. 

5 The name “mutation"”' might he given to the alteration in the factors 
instead of the variation due to it. The latter might then be termed a muta¬ 
tional variation and would he opposed to a mod ideational variation. Ac 
present the term “mutation'” is applied to three different things: ,the 
acserial change, the variation or difference, and the new product, response 
for character. 
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new character, but in the causes which give rise 

to it. 6 

It is little more than a platitude to state that 
for the production of an organism or of any of 
its characters both germinal factors and environ¬ 
mental stimuli are necessary, and that If evolution 
is to take place there must be change in one or 
both. Yet the changes in the factors may be held 
to be the more important. In an environment 
which on the whole alters but little, evolution pro¬ 
gresses by the cumulation along diverging lines 
of adaptation of new characters due to imitation. 
Thus natural selection indirectly preserves those 
factorial complexes which respond in a favourable 
manner. In other words, an organism, to survive 
in the struggle for existence, must present that 
assemblage of factors of inheritance which, under 
the existing environmental conditions, will give 
rise to advantageous characters. 

In answer to a further question, let us now try 
to explain what we mean when we contrast the 
organism with its environment. In Its simplest 
and most abstract form a living organism may be 
likened to a vortex. That mixture of highly com¬ 
plex proteins we call protoplasm, the physical 
basis of life, is perpetually undergoing trans¬ 
formations of matter and energy, so long as life 
persists. Towards the centre of the vortex the 
highest compounds are continually being built up 
and continually being broken down; new material 
(food, water, oxygen) and energy are brought in 
.at the periphery, and old material and energy 
(work and heat) thrown out. The principle of the 
conservation of energy and matter holds good in 
organised living processes as it does in the 
inorganic world outside. This is the process we 
call metabolism, and it Is at the base of all the 
manifestations of life. From the point of view of 
biological science life is founded on a complex 
and continuous physico-chemical process of end¬ 
less duration so long as conditions are favourable; 
just as a fire will continue to burn so long as fuel 
is at hand. No one step, no single substance, 
can be said to be living : the whole chain of sub¬ 
stances and reactions, every link of which is 
essential, constitutes the life-process. A stream 
of non-living matter with stored-up energy is built 
up into the living vortex, and again passes out as 
dead matter, having yielded up the energy neces¬ 
sary for the performance of the various activities 
of the organism. If more is taken in than is given 
out it will grow and sub-divide. The complexity 
of the organism may Increase by the formation of 
subsidiary, more or less Interdependent, vortices 
within it. The perpetual growth and transmission 
of factors of inheritance, the continuity of the 
germ-plasm, is but another aspect of the con¬ 
tinuity of the metabolic process forming the basis 
of the continuity of life in evolution. 

But all environmental stimuli are not external 

6 We might perhaps distinguish the two cases by calling them constant 
and inconstant characters, or “natural” and “acquired,” as is commonly 
done when describing immunity. It should he meant thereby that one xs 
acquired usually (under normal^ conditions), the other occasionally (when 
infection occurs)- Error creeps in when the term “ acquired M is opposed to 

non-acquired” or to “inherited.” 
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to the organism. Just as the various steps in the 
metabolic process are dependent on those which 
preceded them, so when an organism becomes 
differentiated into parts, when the main process 
becomes sub-divided into subsidiary ones, these 
react on each other. What is internal to the 
whole becomes external to the part. An external 
stimulus may set up an internal metabolic change, 
giving rise to a response the extent and nature 
of which depend on the structure of the 
mechanism and Its state when stimulated, that Is 
to say, on the effect of previous responses. Such 
a response may act as an internal stimulus giving 
rise to a further response, which may modify the 
first, and so on. Parts thus become marvellously 
fitted to set going, inhibit, or regulate each other’s 
action; and thus arises that power of individual 
adaptation, or self-regulation, so characteristic of 
living organisms. The processes of temperature 
regulation, of respiration, of excretion are ex¬ 
amples of such delicate self-regulating mechanisms 
in ourselves. But one of the great advantages 
thereby gained by organisms is that they can 
regulate their own growth and ensure their own 
“ right ” development. Whereas the simplest 
plants and animals are to a great extent, so to 
speak, at the mercy of their external environment, 
except in so far as they can move from unfavour¬ 
able to more favourable surroundings; whereas 
their characters appear in response to external 
stimuli which may or may not be present, and 
over which they have little or no control—the 
higher organisms (more especially the higher 
animals), as it were, gradually substitute internal 
for external stimuli. Food material is provided 
in the ovum, and the size, structure, and time of 
appearance of various characters are regulated to 
a great extent by use and by the secretions of 
various endocrinal glands, the action of which has 
been so successfully studied, among others, by 
Sir E. Sharpey Schafer in this university. Thus, 
as is well shown in man, the higher animals acquire 
considerable Independence, and are little affected 
in their development by minor changes of environ¬ 
ment. Inheritance Is thus made secure by en¬ 
suring that the necessary conditions are always 
present. 

We may seem to have wandered far from our 
original question; but the answer now appears to 
be that only those characters can be regularly 
Inherited which depend for their appearance on 
conditions always fulfilled in the normal environ¬ 
ment (external or Internal); and those characters 
will not be regularly inherited which depend on 
stimuli that may or may not be present. 

Now it will be said, and not without some truth, 
that all this Is mere commonplace admitted by all; 
but, If so, it Is, I think, often ignored or mis¬ 
understood in discussions on heredity, more espe¬ 
cially In semi-popular writings, and sometimes 
even in scientific works. However, I quite will¬ 
ingly admit that the real problems Darwin left to 
be'.solved by the evolutionist are the nature of 
gerplnal factors themselves,,and more espe- 
origin of the differences between them, 
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the origin of those changes which give rise to 
mutations. 

That these factors 7 must at least be self-pro¬ 
pagating substances, subsidiary vortices in the 
main stream of metabolising living protoplasm, is 
certain, since they grow and multiply repeatedly, 
to be distributed to new generations of germ-cells. 
That they may be relatively constant and remain 
unaltered for generations seems also certain, since 
organisms or their parts can continue almost un¬ 
changed for untold ages. That they can act in¬ 
dependently, can be separately distributed into 
different germ-cells, and can be re-combined seems 
likewise to have been proved by the brilliant work 
of Mendel and his followers. So Independent and 
constant do they appear to be that modern 
students of heredity tend to treat them as so 
many beads in a row, as separate particles them¬ 
selves endowed with all the properties of inde¬ 
pendent living organisms, the very properties we 
wish to explain. While not prepared to accept 
these views without qualification, it seems to me 
that it can scarcely be doubted that some such 
units must exist whether in the form of discrete 
particles or merely of separable substances. But 
not until these factors have been brought into 
relation with the general metabolism of • the 
organism, as links in the chain of processes, will 
the problem of inheritance approach solution. If 
the theory is to be completed it must attempt to 
explain how they come to differ, how their orderly 
behaviour is regulated, in what functional relation 
they stand to each other, what is the metabolic 
bond between them. That harmonious processes 
may be carried out by discrete elements in co¬ 
operation is shown in cases of symbiotic combina¬ 
tions such as the lichens, or the green algae in 
such animals as Hydra and Convoluta. Here an 
originally independent organism takes its place 
and does its work regularly in another organism, 
and may even be propagated and transmitted from 
one generation to the next in the germ-cell! Most 
instructive, also, are the recently studied cases of 
bacteria and yeasts living regularly in certain 
special tissues of various species of insects, where 
they exert a definite influence on the metabolism 
(see the works of Pierantoni, Buchner, Glaser). 
These no doubt are mere analogies, but they 
serve. 

In all probability, then, factors of inheritance 
exist, and the fundamental problem of biology is 
how are the factors of an organism changed, or 
how does it acquire new factors? In spite of its 
vast importance, it must be confessed that little 
advance has been made towards the solution of 
this problem since the time of Darwin, who con- ; 
sidered that variation must ultimately be due to 
the action of the environment. This conclusion 
is inevitable, since any closed system will reach 

7 Herbert Spencer’s “physiological units,” Darwin's “ pangens,f 
Weismann’s “ determinants,” are all terms denoting factors, but with some¬ 
what different meanings. More recently Prof. W. Johannsen (“Elemente 
der exakten Erblichkeitslehre,” 1909) has proposed the term “gene” for a 
factor, “genotype” for the whole 7 assemblage of factors.transmitted bv » 
species, and “phenotype” for the characters developed from them. This 
clear system of nomenclature, although much used in America, has not been 
generally adopted in this country. ' ’^ ", 
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a state of equilibrium and continue unchanged, 
unless affected from without. To say that muta¬ 
tions are due to the mixture or re-shuffling of pre¬ 
existing factors is merely to push the problem a 
step farther back, for we must still account for 
their origin and diversity. The same objection 
applies to the suggestion that the complex of 
factors alters by the loss of certain of them. To 
account for the progressive change In the course 
of evolution of the factors of Inheritance and for 
the building up of the complex it must be sup¬ 
posed that from time to time new factors have 
been added; it must further be supposed that 
new r substances have entered into the cycle of 
metabolism, and have been permanently incor¬ 
porated as self-propagating ingredients entering 
into lasting relation with pre-existing factors. 
We are well aware that living protoplasm con¬ 
tains molecules of large size and extraordinary 
complexity, and that it may be urged that by their 
combination in different ways, or by the mere re¬ 
grouping of the atoms within them, an almost 
Infinite number of changes may result, more than 
sufficient to account for the mutations which 
appear. But this does not account for the build¬ 
ing up of the original complex. If it must be 
admitted that such a building process once 
occurred, what right have we to suppose that it 
ceased at a certain period? We are driven, then, 
to the conclusion that in the course of evolution 
new material has been swept from the banks into 
the stream of germ-plasm. 

Let it not be thought for a moment that the 
admission that factors are alterable opens the 
door to a Lamarckian interpretation of evolution ! 
According to the Lamarckian doctrine, at all 
events In its modern form, a character would be 
inherited after the removal of the stimulus which 
called it forth in the parent. Now of course, a 
response once made, a character once formed, 
may persist for longer or shorter time according 
as It is stable or not; but that it should continue 
±0 be produced when the conditions necessary for 
its production are no longer present is unthink¬ 
able. It may, however, be said that this Is to 
misrepresent the doctrine, and that what is really 
meant is that the response may so react on and 
alter the factor as to render it capable of pro¬ 
ducing the new character under the old conditions. 
But is this Interpretation any more credible than 
the first? 

Let us return to the possible alteration of 
factors by the environment. Unfortunately there 
Is little evidence as yet on this point. In the 
course of breeding experiments the occurrence of 
mutations has repeatedly been observed, but what 
led to their appearance seems never to have been 
so clearly established as to satisfy exacting critics. 
'Quite lately, however, Prof. M. F. Guyer, of 
Wisconsin, has brought forward a most interest¬ 
ing case of the apparent alteration at will of a 
factor or set of factors under definite well-con- 
trolled conditions . 8 You will remember that if a 

8 American Naturalist^ vol. -55, 1941", Jour, of Exper. Zoology, vol. 31, 
2920. 
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tissue substance, blood-serum for instance, of one 
animal be injected into the circulation of another, 
this second individual will tend to react by pro¬ 
ducing an anti-body in Its blood to antagonise or 
neutralise the effect of the foreign serum. Now 
Prof. Guyer’s ingenious experiments and results 
may be briefly summarised as follows. By re¬ 
peatedly injecting a fowl with the substance of 
the lens of the eye of a rabbit he obtained anti¬ 
lens serum. On injecting this “ sensitised 15 serum 
into a pregnant female rabbit it was found that, 
while the mother’s eyes remained apparently un¬ 
affected, some of her offspring developed defective 
lenses. The defects varied from a slight abnor¬ 
mality to almdst complete disappearance. Xo 
defects appeared in untreated controls; no defects 
appeared with non-sensitised sera. On breeding 
the defective offspring for many generations these 
defects were found to be Inherited, even to 
tend to increase and to appear more often. When 
a defective rabbit is crossed with a normal one 
the defect seems to behave as a Mendelian re¬ 
cessive character, the first generation having 
normal eves and the defect reappearing In the 
second. Further, Prof. Guyer claims to have 
shown that the defect may be inherited through 
the male as well as the female parent, and Is not 
due to the direct transmission of anti-lens from 
mother to embryo in ntero . 

If these remarkable results are verified, it is 
clear that an environmental stimulus, the anti¬ 
lens substance, will have been proved to affect 
not only the development of the lens in the em¬ 
bryo, but also the corresponding factors in the 
germ cells of that embryo; and that It causes, by 
originating some destructive process, a lasting 
transmissible effect giving rise to a heritable 
mutation. 

Prof. Guyer, however, goes farther, and argues 
that, since a rabbit can also produce anti-lens 
when injected with lens substance, and since in¬ 
dividual animals can even produce anti-bodies 
when treated with their own tissues, therefore the 
products of the tissues of an individual may per¬ 
manently affect the factors carried by its own 
germ-cells. Moreover he asks, pointing to the 
well-known stimulative action of internal secre¬ 
tions (hormones and the like), if destructive bodies 
can be produced, why not constructive bodies also? 
And so he would have us adopt a sort of modern 
version of Darwin’s theory of pangenesis, and a 
Lamarckian view of evolutionary change. 

But surely there is a wide difference between 
such a poisonous or destructive action as he 
describes and any constructive process. The 
latter must entail, as I tried to show above, the 
drawing of new substances into the metabolic 
vortex. Internal secretions are themselves but 
characters, products (perhaps of the nature of 
ferments) behaving as environmental conditions, 
not as self-propagating factors, moulding the 
responses, but not permanently altering the funda¬ 
mental structure and composition of the factors of 
inheritance. 
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Moreover, the early fossil vertebrates had, in 
fact, lenses neither larger nor smaller on the 
average than those of the present day. If de¬ 
structive anti-lens had been continually produced 
and had acted, its effect would have been cumula¬ 
tive. A constructive substance must, then, have 
also been continually produced to counteract it. 
Such a theory might perhaps be defended; but 
would it bring us any nearer to the solution of 
the problem? 

The real weakness of the theory is that it does 
not escape from the fundamental objections we 
have already put forward as fatal to Lamarckism’, 
if an effect has been produced, either the sup¬ 
posed constructive substance was present from 
the 1 first, as an> ordinary internal environmental 
condition necessary for the normal development 
of the character, or it must have been introduced 
from without by the application of a new stimulus. 
The same objection does not apply to the destruc¬ 
tive effect. No one doubts that if a factor could 
be destroyed by a hot needle or picked out with 
fine forceps the effects of the operation would 
persist throughout subsequent generations. 
Nevertheless, these results are of the greatest 
interest and importance. 

There remains another question we must try 
to answer before we close, namely, “What share 
has the mind taken in evolution? ” From the 
point of view of the biologist, describing and 
generalising on what he can observe, evolution 
may be represented as a series of metabolic 
changes in living matter moulded by the environ¬ 
ment. It will naturally be objected that such a 
description of life and its manifestations as a 
physico-chemical mechanism takes no' account of 
mind. Surely, it will be said, mind': must have 
affected the course of evolution, and may indeed 
be considered as the most important factor in the 
process. Now, without in the least wishing to 
deny the importance of the mind, I would main¬ 
tain that there is no justification for the belief 
that it has acted or could act as something guid¬ 
ing or interfering with the course of metabolism. 
This is not the place to enter into a philosophical 
discussion on the ultimate nature of our experi¬ 
ence and its contents, nor would I be competent 
to do so; nevertheless, a scientific explanation of 
evolution cannot ignore the problem of mind if 
it is to satisfy the average man. 

Let me put the matter as briefly as possible at 
the risk of seeming somewhat dogmatic. It will 
be admitted that all the manifestations of living 
organisms depend, as mentioned above, on series 
of physico-chemical changes continuing without 
break, each step determining that which follows; 
also that the so-called general laws of physics 
and of chemistry hold good in living processes. 
Since, so far as living processes are known and 
understood, they can be fully explained in accord¬ 
ance with these laws, there- is no need and no 
justification for calling in the help of any special 
vital force or other directive influence to account 
for Lhem. Such crime vitalistic theories are now 
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discredited, but tend to return in a more subtle 
form as the doctrine of the interaction of body 
and mind, of the influence of the mind on the 
activities of the body. But, try as we may, we 
cannot conceive how a physical process can be 
interrupted or supplemented by non-physical 
agencies. Rather do we believe that to the con¬ 
tinuous physico-chemical series of events there 
corresponds a continuous series of mental events 
inevitably connected with it; that the two series 
are but partial views or abstractions, two aspects 
of some more complete whole, the one seen from 
without, the other from within, the one observed, 
the other felt. One is capable of being described 
in scientific language as a consistent series of 
events in an outside world, the other is ascertained 
by introspection, and is describable as a series of 
mental events in psychical terms. There is no 
possibility of the one affecting or controlling the 
other, since they are not independent of each 
other. Indissolubly connected, any change in the 
one is necessarily accompanied by a correspond¬ 
ing change in the other. The mind is not a pro¬ 
duct of metabolism as materialism would imply, 
still less an epiphenomenon or meaningless by¬ 
product as some have held. I am well aware that 
the view just put forward is rejected by many 
philosophers, nevertheless it seems to me to be 
the best and indeed the only working hypothesis 
the biologist can use in the present state of know¬ 
ledge. The student of biology, however, is not 
concerned with the building up of systems of 
philosophy, though he should realise that the 
mental series of events lies outside the sphere of 
natural science. 

The question, then, which is the more important 
in evolution, the mental or the physical series, 
has no meaning, since one cannot happen with¬ 
out the other. The two have evolved together 
pari passu. We know of no mind apart from 
body, and have no right to assume that metabolic 
processes can occur without corresponding mental 
processes, however simple they may be. 

Simple response to stimulus is the basis of if’i 
behaviour. Responses may be linked together in 
chains, each acting as a stimulus to start the 
next; they can be modified by other simultaneous 
responses, or by the effects left behind by previous 
responses, and so may be built up into the most 
complicated behaviour. But, owing to our very 
incomplete knowledge of the physico-chemical 
events concerned, we constantly, when describing 
the behaviour of living organisms, pass, so to* 
speak, from the physical to the mental series, 
filling up the gaps in our knowledge of the one 
from the other. We thus complete our descrip¬ 
tion of behaviour in terms of mental processes we 
know only in ourselves (such as feeling, emotion, 
will) but infer from external evidence to take place 
in other animals. 

In describing a simple reflex’ action, for in¬ 
stance, the physico-chemical chain of events may 
appear to be so- completely known that the corre¬ 
sponding mental events are usually not mentioned 
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at all, their existence may even be denied. On 
the contrary, when describing complex behaviour 
when impulses from external or internal stimuli 
modify each other before the final result is trans¬ 
lated into action, it is the intervening physico¬ 
chemical processes which are unknown and 
perhaps ignored, and the action is said to 
be voluntary or prompted by emotion or the 
will. 

The point I wish to make, however, is that the 
actions and behaviour of organisms are responses, 
are characters in the sense described in the earlier 
part of this address. They are inherited, they 
vary, they are selected, and evolve like other char¬ 
acters. The distinction so often drawn by psycho¬ 
logists between instinctive behaviour said to be 
inherited and intelligent behaviour said to be 
acquired is as misleading and as little justified in 
this case as in* that of structural characters. Time 
will not allow me to develop this point of view, but 
I will only mention that instinctive behaviour is 
carried out by a mechanism developed under the 
influence of stimuli, chiefly internal, which are 
constantly present in the normal environmental 
conditions, while intelligent behaviour depends on 


responses called forth by stimuli which may or 
may not be present. Hence, the former is, but 
the latter may or may not be inherited. As in 
other cases, the distinction lies in the factors and 
conditions which produce the results. Instinctive 
and intelligent behaviour are usually, perhaps 
always, combined, and one is not more primitive 
or lower than the other. 

It would be a mistake to think that these 
problems concerning factors and environment, 
heredity and evolution, are merely matters of 
academic interest. Knowledge is power, and in 
the long run it is always the most abstruse re¬ 
searches that yield the most practical results. 
Already, in the effort to keep up and increase our 
supply of food, in the constant fight against 
disease, in education, and in the progress of 
civilisation generally, we are beginning to appre¬ 
ciate the value of knowledge pursued for its own 
sake. Could we acquire the power to control and 
alter at will the factors of inheritance in domesti¬ 
cated animals and plants, and even in man him¬ 
self, such vast results might be achieved that the 
past triumphs of the science would fade into 
insignificance. 


Mount Everest. 


By Lieut.-Col. H. H. Godwin-Austen, F.R.S. 


f X the issue of Nature of March 31 last, 

A p. 137, I offered some remarks on the Mount 
Everest Expedition. I have now been asked to 
give some account of the progress made by the 
recent expedition, and to point out some facts of 
interest to men of science. I have some hesita¬ 
tion in doing this, as so much has been written 
by able officers, such as Brig.-Gen. the Hon. C. G. 
Bruce (Geographical Journal, January, 1921) and 
Major H. T. Morshead (Survey of India, March, 
1921), who have done more and been at greater 
heights than myself. 

The news which has come regularly and rapidly j 
through the Times reports tells of signal success; ! 
fine work has been done, and a difficult task faced 
with all the enthusiasm such an expedition can 
create. Enthusiasm for mountain reconnaissance 
was displayed on the lamentable death of Dr. 

A. M. Keilas on June 5 at Kampa Dzong, one 
of the first to join the expedition; in truth, he was 
already worn out by previous exposure. He gave 
his life, but not before his knowledge of Hima¬ 
layan travel and what the native porter can do 
must have been of inestimable value. Now the ex- : 
pedition has completed its first season’s "work with 
the object of reaching next year a point as high as 
possible on its flank, I can better attempt to show 
what there is of interest not generally known, 
what the great height of Everest indicates, • and 
how much it is' bound up with the physical 
features of a vast area and with the geology of 
the same. There is something more than Mount ! 
Everest being' the highest peak In, the : world * 
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which is bringing it rather suddenly into notice 
and proving of interest to the general'public. This 
something I hope to bring before the reader and, 
increase his interest. 

I am envious of the good fortune of those who 
may stand on the flank of Mount Everest. They 
will, indeed, be fortunate men, for, with a clear 
horizon, they will look over the world laid out 
before them; still more fortunate they will be if 
they can ponder on the many problems it presents. 
Would that we could recall Sir Joseph Hooker 
with his knowledge and power of observation. 
,We must not forget what he accomplished with 
limited means—his mapping and botanical record ; 
indeed, few books of travel are on a level with 
his “Himalayan Journals. 1 ’ 

I would ask the reader first of all to look at a 
good^ map of India, noting particularly the scale 
of miles to an inch on "which it is compiled. First, 

I would direct attention to the peak’s association 
with a gigantic geodetical undertaking, the 
measurement of an arc of the meridian or the 
great arc series of triangulation which, starting 
at Cape Comorin, was carried for 1500 miles to 
Banog at the base of the Himalaya—systematic 
work too technical to explain here. It" was the 
conception of Col. Sir George Everest, R.E., 
when Surveyor General of India, assisted by his 
successor, Col. Sir Andrew Waugh, R.E. Exact 
triangulation gives us the true latitude, longitude, 
and height of the many lofty peaks on the far-off 
Himalayan chain, with the names and position 
of which the public are becoming familiar. Among 
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them Everest is the culminating point, 
29,202 ft. above sea-level. The great geodesist, 
George Everest, introduced compensation bars 
in the measurement of base lines, and measured 
many with marvellous exactitude; he perfected 
instruments and produced a theodolite with a 
circle of 36 in. diameter; he invented also the 
heliotrope to supersede the pole when observing 
angles. The Survey of India owes everything to 
his creative genius, and Mount Everest is the 
finest monument to his memory. More than this, 
the survey now in progress in Thibet under Col. 
D. Ryder' R.E., the present Surveyor General of 
India, is extending the triangulation to the north, 
so that of the great arc may follow and be con¬ 
tinued many miles further. Pendulum observa¬ 
tions will also be feasible, and all will combine 
to give us a greater knowledge of the figure of the 
earth’s crust and of those irregularities which 
cause the deviation of the plumb line from its 
normal direction. 

Mount Everest, in common with all lofty points, 
looks over many thousand square miles of the 
earth’s surface, which has seen enormous changes 
with which the height of the mountain itself. is 
closely connected. For instance, the Garo Hills 
are seen from it, 250 miles distant on the south¬ 
east. They mark the western extremity of the 
Assam Range, one which is geologically recent 
and of elevation corresponding with that of the 
Sivaliks in Nepal which Everest overlooks. The 
view will embrace the great deltas of the Ganges 
and Brahmaputra; the courses of the main rivers 
will be followed by their wide, sandy beds as they 
issue from the mountains and flow to the sea, dis¬ 
played as on a map—and what a changing map 
it has been—how affected' by seismic action—a 
map of absorbing interest. Mount Everest is 
close upon the southern face or scarp of what 
may be termed an ancient plateau of denudation, 
well shown in Photograph 5 reproduced in 
the Geographical Journal for October, which 
depicts what we see at the present day, 
a surface configuration after thousands of 
years of wear and tear. The high plateau 
type of country of great elevation, none 
of it below 14,000 ft., can be said to commence 
in Rupshu, is continued on the Pangkong Lake, 
and widens out rapidly in Rudok. It is fairly 
well populated by a hardy race having many 
good qualities; crops are raised with difficulty, 
but enormous flocks and herds are reared. De¬ 
nudation began with the very earliest Sivalik 
deposits, and continued until a quite recent Glacial 
period, one of extreme conditions. Even here, in 
latitude 28P, the- glaciers were of great extent, 
though nothing compared with the lengths they 
attained in the north-west Himalaya when the 
Indus valley at Skardo was filled with ice and" 
moraines, and even in the valley of Kashmir, 
latitude 34°, the Sind valley glacier extended to 
the valley itself not far from Srinagar, and was 
some, forty miles long. Although hundreds of 
travelers pass op and down this beautiful valley, 
very - few of them know of this, yet the 
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rocks, ground by the ice and striated by'the stones 
which were embedded in it, are clearly to be 
seen. 

During the Glacial period a great ice cap 
covered all the country here; and the work it per¬ 
formed is shown in the rounded outline of the 
spurs given off from Mount Everest. 

In the letter of October 2 from Kharta, 
published in the Times of October 21, we have 
the first record of the geological structure of the 
Everest mass. It is short but worthy of notice. 
Col. Howard Bury says: “ Immediately to our 
left towered up Makalu’s great cliffs of white 
granite, so steep as to be snow free; it is a most 
imposing and marvellous mountain, looking in¬ 
credibly thin, so perpendicular are its sides.” Is 
this granite intrusive? Judging by analogy, it is. 
What Everest is composed of we have yet to 
learn. We have some data to guide us in Sir 
Joseph Hooker’s diary of the Tambar valley at its 
southern end, where, on the Pemmi River, at 
about 2260 ft., he recorded (“Himalayan 
Journals,” vol. 1, p. 192, 1854): “The rocks 
above 5000 feet were gneiss; below this cliffs of 
very micaceous schists were met with, having a 
north-west strike and being often vertical; the 
boulders again were always of gneiss.” This 
strike (the prevailing one in this area) would ex¬ 
tend towards Everest, and indicates what may be 
expected there. 

The valley of .Nepal came into existence with 
the great movements in late Tertiary times, when 
the Sivaliks were compressed and elevated on a 
belt of 1500 miles. A roll in the strata formed 
the Dun through which the waters of the Kosi 
and Gandak, keeping pace with the elevation, 
slowly cut their exit to flow into the ancient de¬ 
pression of the Bay of Bengal. The Nepal valley 
is therefore, in its physical features, similar to 
that of Assam on a very much smaller scale; that 
of the Deyra Dun is on a still smaller one. Look¬ 
ing to the Sikkim side, situated only fifteen miles 
from the plains, and towering above them, is the 
conspicuous point Gyepmochi, 14,418 ft. high. I 
know it well; it is of intrusive granite. It is con¬ 
nected with Kangchenjunga by the high, parting 
range, crossed at the Jalap La. Chamalarhi, 
2 3>93° ft*, which is seen from this direction on 
the north, has been said to be of an intrusive rock. 

Going back to the Glacial period, it is worthy of 
notice, as not generally known, that from Gyep- 
mochi deposits of morainic type extend to the 
plain of the Bhutan Dooars. A stream of large 
blocks of granite (one 10 ft. long) can be followed 
for eight miles, and is a conspicuous feature. A: 
similar extension of ice action may be looked fob 
south of Mount Everest, but not at so low a level, 
in the Nepal valley. 

The next main valley beyond Gyepmochi, 
having its sources in Thibet, is the Am-moehii, 
The scarp lies south of Chumbi, as is shown in 
the steep fall in the bed of the river to Tsangbe* 
As it nears the plains it flows directly on to them:; 
there is no Dun, but a massive limestone of un¬ 
known age brought up’by a great fault occurs at 
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Balia, and thence, by the name of the Bura Torsa 
In the plains, the, stream goes to join the Brahma¬ 
putra opposite the Garo Hills. Curiously enough, 
the SIvalik or Tertiary formation is absent at 
Balia, but it may be hidden beneath the recent 
alluvium. For twenty-five miles It Is not visible, 
but at Buxar the Sivaliks suddenly reappear in 
considerable thickness, and contain abundant 
fossilised boughs of trees, indicating a forest-clad 
country on the north when they were laid down. 
These sandstones continue without a break and 
with varying breadth to far-distant Eastern Assam 
at the base of the Abor Hills. 

To see the Tertianes again as exemplifying 
the extent of Himalayan denudation one has 
to cross the broad alluvial valley of the 
Brahmaputra some 100 miles south, where they 
lie up against the Assam Range and contiguous 
to the intrusive granite there. They can be fal¬ 
lowed to Sylhet, to jaintia, and the Naga Hills, 
rising in altitude until they reach in the latter 
country a height of 10,000 ft., the whole thick¬ 
ness being exposed from base upwards. The geo¬ 
logical evidence goes to show that this late eleva¬ 
tion of the Assam Range diverted The direct 
courses of the Subansiri and Tsanspu of Thibet 
which originally flowed through Burma to the sea 
Into the present less direct route Into the Bay of 
Bengal, and completely altered the ancient geo¬ 
graphy, and particularly the features of the Gan- 
getic Delta. 

I have mentioned granite Intrusion. This leads 
me to refer to a very recent contribution in the 
journal of the Geographical Society, September, 
1921« p. 199, by Col. Sir Sydney Burrard, “On the 
Origin of Mountain Ranges.” He asks: “Have 
they been elevated by horizontal compression of 
the surface, or by vertical uplift from below? ” 
Further on : “ It is difficult to be satisfied with the 
theory that mountains have arisen from horizontal 
compression, and we have to face the question : 
What is the force that has raised mountains?” 
{in this case the Himalaya). Again, on p. 200 : 
“The highest summits are generally composed of 
granite, and the granite masses are believed to 
have risen out of the crust.” I follow and agree 
with him, adding that actual observation is better 
than the many theories that have been put for¬ 
ward, such as that of Col. E. A. Tandy, R.E., 
“that falling stones sink by their own weight into 
the crust as though the latter were molten.” 

In Baltistan I was first struck by the evidence 
that the granite was intrusive, and I had the 
support of Gen. McMahon {Geological Maga¬ 
zine, 1897, p. 304), and discussed it with 
him. I came to the conclusion that granite in¬ 
trusion has done more to elevate the Himalayas 
than any other force. It penetrates the meta- 
morphic rocks, and has carried them up with it, 
and it can be followed for an enormous distance 
on the outer face of the great range, though 
always in the same relative zone. 

In Nepal we have no data to go by, but at 
the Kali River, in longitude 8o° y the granite— 
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evidently intrusive—mapped by Capt. Herbert in 
1815, after the Nepal War, is a conspicuous 
feature at Nynee Tal. The well-known Chor 
Peak near Simla extends it, while at Dharmsala 
is the most remarkable out-pouring forming the 
Dhauladhar, where, as the late Gen. C. A. 
McMahon points out, it is twelve miles broad. 
The Chatadhar extension, where I have seen 
and mapped it myself, is seven miles broad— 
where it has carried up the Nummulltic formation 
to the crest of the range—and in its plastic-look¬ 
ing state appears to lie above the Eocene and 
Pleistocene formations, compressing them and 
turning them over to a high, reversed dip. With 
such breadths of intrusion we have not far to go 
to find a cause for the folding and faulting* of the 
Sivaliks rocks. In Kashmir similar granite in¬ 
trusion is met with on the Pir Panjal and on the 
Kajnag Range west-of Baramulla, up to Mozuf- 
ferabad, with inversion of the Eocene on the 
south. 

In the Times report of October 21 are the truly 
sensational headlines, “Wild Hairy Men,” 
“Human Footprints.” I fear the missing 
link has not yet been found; nevertheless, 
the observation has interest, and can be 
explained by the fact that a large species 
of monkey, probably of the genus Semno- 
pithecus, the Hannman, or Lungur, has found its 
way from the Nepal side into Thibet, and has been 
reported to extend north of the Tsanspu. The late 
Capt. C. G. Rawling, R.E., In his excellent book, 
“The Great Plateau” (pp. 222, 223), tells how 
Capt. H. Wood, R.E., saw a troop of monkeys 
In November at Sangsang, which is nearly due 
north of Mount Everest; unfortunately. It was 
too late In the day to follow them and secure a 
specimen. These animals live there all the year 
round—a very interesting fact—and to be visible 
at 500 yards it must be a large species. Even on 
the slopes of Everest this monkey, which is om¬ 
nivorous, would find plenty to live on, for the hare 
found everywhere in this region is abundant 
and easily caught in its forme after a cold night. 
A Lungur could in a few hours be down In warmth 
on the Nepal side, and in all probability the foot¬ 
prints were those of one retiring before the 
advent of the expedition camp. Mr. Briant H. 
Hodgson, who was for so many years resident at 
Katmandoo, brought together a splendid collec¬ 
tion of mammals and birds, and he is not likely to 
have missed the existence of a new monkey 'In 
the valley of Nepal. I find that In August, 183.1, 
he exhibited his extensive series of skins of mam¬ 
malia at a meeting of the Zoological Society of 
London. An abstract of the species shown is 
given (Proc. Zool. Soe., p. 95, 1834), and it Is 
stated that Semnopithecus enteUus of F. Cuvier 
“has been introduced by religion Into the central 
district (be. of Nepal), where It flourishes, half- 
domesticated, In the neighbourhood of temples.” 
What more likely than that It has met the same 
happy protection In Thibet, the only part of the 
world where all living creatures can live in peace 
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Obituary. 


Sir Charles Douglas Fox. 

XE of the last representatives of a genera¬ 
tion of distinguished engineers, Sir Douglas 
Fox died on November 13 in his eighty-second 
year. His father, Sir Charles Fox, had assisted 
Ericsson in building the “Novelty,” one of the 
three locomotives which competed at Rainhill in 
1829, and as a member of the firm of Messrs. 
Fox, Henderson and Co. constructed the Crystal 
Palace in Hyde Park in 1850-51. 

Articled to his father at the age of seventeen, 
Sir Douglas Fox acted as resident engineer of the 
Witney "and Ramsey railways. In 1863 he was 
taken into his father’s firm, which still subsists 
with the title Sir Douglas Fox and Partners. In 
this relation he was responsible for the construc¬ 
tion of the London, Chatham, and Dover, and 
the London, Brighton, and South Coast Railways. 
He became consulting engineer to the Queensland 
Government Railways and to various railways in 
South Africa. Amongst the latter may be men¬ 
tioned the Beira Port and Railway, and the Rho¬ 
desian railways, and the remarkable bridge over 
the Zambesi river at the gorge below the Victoria 
Falls. With Mr. Brunlees Sir Douglas was engi¬ 
neer for the Mersey Tunnel, and with Mr. Great- 
head for the Liverpool overhead railway, a new 
type of construction in this country. In the Argen¬ 
tine he was consulting engineer for several rail¬ 
ways. When the Manchester, Sheffield and Lin¬ 
colnshire Railway became the Great Central, Sir 
Douglas’s firm was responsible for the works on 
the Southern and Metropolitan divisions and the 
Marylebone terminus. Sir Douglas was interested 
In the London traffic problem, and constructed the 
Great Northern and Hampstead tube railways. 
His firm are consulting engineers to the Channel 
Tunnel Co. 

Sir Douglas Fox was president of the Instita- 
lion of Civil Engineers in 1899-1900, and received 
the large party of American civil and mechanical 
engineers who came to England in that year. He 
•contributed papers ±0 that institution (in collabora¬ 
tion with his brother, Sir Francis Fox, and some 
of his chief assistants), and took part in important 
discussions, on excavating machines; long-span 
hridges; broad-gauge, narrow-gauge, and light 
railways; Indian tramways; break of gauge; re¬ 
sistances on railways; and other subjects. 

Sir Douglas Fox took an active part in the 
foundation of the ’British Standards Committee 
(now Association). This is doing an immense 
work in preventing waste of effort and facilitating 
production in engineering manufacture. 

W. C. U. 


Prof. A. S. Delepine. 

Prof. Auguste Sheridan Delepine, whose death 
was announced in Nature last week, was edu¬ 
cated in Paris, Geneva,' and' Lausanne, graduating 
in science/'at the last-named. He then proceeded 
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to the University of Edinburgh, where he pursued 
medical studies, graduating with first-class 
honours in 1882. His interest from the first 
centred in pathology and in the then new science 
of bacteriology, and after acting for a time as 
demonstrator in these subjects at Edinburgh he 
settled in London, and soon afterwards was ap¬ 
pointed demonstrator of pathology and curator of 
the museum at St. George’s Hospital, where he 
did excellent work. In 1891 Delepine was ap¬ 
pointed the first Procter professor of pathology 
and morbid anatomy in the University of Man¬ 
chester. Here he organised the pathological de¬ 
partment and designed the new buildings of the 
department. During his tenure of this professor¬ 
ship he carried out many investigations of a public 
health character, so that when, twenty years later, 
a department of public health was established at 
the University, he resigned the chair of pathology 
and was appointed to the new chair of public 
health and bacteriology and to be director of the 
public health laboratory, posts which he retained 
! until his death. 

At the laboratory Prof. Delepine gave instruc¬ 
tion to a large number of graduates proceeding 
to the diploma of public health, some of whom 
assisted in conducting research work, while others 
surveyed the health of the district by inquiries and 
; reports upon the incidence and spread of prevent- 
; able disease. In this way close co-operation was 
! maintained between the laboratory and the public 
health department of the city. 

Among his researches may be mentioned his 
report to the Local Government Board in 1908 on 
the prevalence and sources of tubercle bacilli in 
milk, the connection between summer diarrhoea 
and food-poisoning (1902), and his report to the 
Manchester City Council on the conditions neces- 
! sary to obtain a clean milk supply (1918). 

During the war Prof. Delepine did good work in 
a consultative capacity as sanatarian and bacterio¬ 
logist, and in particular investigated the nature 
and prevention of trench-foot, a malady which in 
the early days of the war was costing the Allied 
Armies many lives and an enormous amount of 
disability, and which he showed was due to a com- 
! bination of damp, cold, and constriction. 

| Prof. Delepine was a warm and genial friend, 
and his place will be hard to fill. The tragedy of 
the loss of his only son during the war doubtless 
conduced to the ill-health from which he suffered 
1 of late. R. T. H. 

1 


M. Henry Bourget. 

| We regret to announce the death last Septem¬ 
ber, after a long illness, at the age of fifty-seven 
years, of M. Henry Bourget, director of the Mar¬ 
seilles Observatory. After taking his degree, 
! m which he gained distinction both ‘for 
1 literary and mathematical studies, M. Bourget 






was at Toulouse Observatory for twelve years 
under M. Baillaud, and carried out a successful 
programme of stellar photography with the large 
reflector. He also continued his mathematical re¬ 
searches, obtaining the doctor’s degree for a 
thesis on hyperabelian groups, and helping in the 
editing of the works of Hermite. He took a large 
share in the photography of the Toulouse zone of 
the astrographic catalogue, in the Eros pro¬ 
gramme of 1900, and observed the total solar 
eclipses of 1900 and 1905 from Elche and Guelma. 

In 1907 M. Bourget became director of the 
Marseilles Observatory, when he introduced the 
seismograph, the prism-astrolabe for time deter¬ 
mination, and the reception of wireless signals 
from the Eiffel Tower. He also studied with 
MM. Fabry and Buisson the internal movements 
in the Orion nebula. He later introduced the Mar¬ 
seilles Circulars and the Journal des Observateurs , 
which have proved very serviceable for the dis¬ 
tribution of information concerning comets and 
minor planets. A. C. D. C. 

The death of Lieut.-Col. P. G. vox Donop, 
which occurred on November 7, at the age of 


seventy years, is recorded in Engineering of 
November 11. He obtained a commission in the 
Royal Engineers in 1871, and in 1899 was 
appointed Inspecting Officer of Railways under 
the Board of Trade. His name was well known 
in connection with inquiries into railway accidents. 

The death of Prof. Carlton John Lambert on 
November 6 is announced in Engineering of 
November u. Prof. Lambert was seventy-seven 
years of age, and for several years was professor 
of mathematics, physics, and mechanics at the 
Royal Naval College, Greenwich. He was elected 
an associate member of the Institution of Naval 
Architects in 1896. 

We regret to see the announcement of the death 
on November x6 of Prof. P. Thompson, professor 
of anatomy at Birmingham University, at the age 
of fifty years. 

It is with much regret that we see the an¬ 
nouncement of the death, on November 22, at 
seventy-six years of age, of the distinguished 
philosopher, M. Emile Boutroux, member of the 
Institute of France. 


Not 

The new skull from Rhodesia described by Dr. 

A. Smith Woodward in last week’s Nature was ex¬ 
hibited by him at a meeting of the Zoological Society ' 
on November 22. The skull, which was found in the j 
Broken Hill Mine at a depth of 60 ft. below water- j 
level and 90 ft. below ground-level, is in a remarkably ; 
fresh state of preservation. It is much broken on 
the right side and the lower jaw is missing. The j 
brain-case is of modern human type, and the bone 
not thicker than that of the ordinary European; the j 
capacity, though not yet accurately determined, is 
clearly above the lower human limit. The orbits are ! 
large and square, with pronounced overhanging ridges j 
much extended laterally. The forward position of the . 
foramen magnum indicates that the skull was poised j 
on an upright trunk. The palate is large, but typically 
human, and adapted to perfect speech. It is remark- j 
able that the teeth are much affected by caries. The i 
lower jaw must have been massive and larger than 
the Heidelberg jaw. The appearance of flatness of 
the frontal area suggests a comparison with Pithecan- 
thro pus erect us. Dr. Smith Woodward was inclined 
to find the nearest approach to the Rhodesian skull 
in the Neanderthal type from La Chapelle aux Saints • 
in France. Though markedly modern in regard to j 
the brain-case, in its facial characters, while it is : 
essentially human, it appears to hold a position 
between the gorilla and Neanderthal man. Fragments ; 
of the long bones, both femur and tibia, which have 1 
been found indicate that, unlike Neanderthal man, j 
Rhodesian man walked in a perfectly upright posture. ■ 
Dr. Smith Woodward regarded Rhodesian man as 
possibly a later development than Neanderthal man, | 
but Prof. Elliot Smith suggested that he might repre- j 
sent a primitive type of which Neanderthal man might I 
be a highly specialised form. 
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The Council of the Institution of Electrical 
Engineers has elected Lord Southborough to be an 
honorary member of the institution. Lord South- 
borough, who is probably better known to men of 
science as Sir Francis Hop wood, has long been asso¬ 
ciated with electrical progress in this country, and 
rendered valuable services to the Institution of Elec¬ 
trical Engineers in connection with the obtaining of 
a Royal Charter and Royal Patronage, by his enthu¬ 
siastic help and counsel, and' by active co-operation 
with the charter committee. He is a member of the 
Board of Control of the National Physical Laboratory, 
and has been for many years closely associated with 
the problem of railway electrification. 

The inaugural meeting of the Empire Forestry 
Association was held in the Guildhall, London, on 
November 16. The object of the association is to 
federate in one central organisation societies and 
individuals interested in the growth, marketing, and 
utilisation of timber throughout the Empire. The 
association will publish a Journal, advocating a con¬ 
structive policy of conservation and development in 
the various Dominions, Colonies, and India, It will 
collect and publish facts as to existing forestry condi¬ 
tions and timber requirements of the Empire. A 
room in the Imperial Institute will be at the disposal 
of the association for the display of the commercial 
timbers which are produced in countries under British 
rule. A Royal charter has been granted to the asso¬ 
ciation. The secretary is Mr. T. S. Corbett, 17 Vic¬ 
toria Street, London, S.W. 

Through an advertisement m the Times , Prof. F. 
Soddy issues a warning u against the fraudulent use 
of a letter written by him referring to tests made by 
him of a process alleged to make gold.” 
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Mr. R. G, Barker, of the British Dyestuffs Cor¬ 
porations has been appointed scientific director of the 
British Launderers' Research Association. 

The British Medical Journal announces that the 
Swedish prize entitled the Berzelius medal has been 
conferred on Prof. E. Abderhalden, of Halle, for his 
researches on biochemistry. 

At the ordinary scientific meeting of the Chemical 
Society to be held in the lecture hall of the Institution 
of Mechanical Engineers, Storey's Gate, on Thurs¬ 
day, December 8, at S p.m., Prof. J. W. Gregory will 
deliver a lecture entitled “The Genesis of Ores.” 

The Molteno Institute for Research in Parasitology 
is to be opened by Earl Buxton at Cambridge on 
Monday next, November 28, at 3 p.m. The new 
Institute is a gift to the University from Mr. and 
Mrs. Percy A. Molteno. 

The council of the Royal Meteorological Society has 
awarded the Symons memorial gold medal for 1922 to 
Col. Henry George Lyons, F.R.S., for distinguished 
work In connection with meteorological science. The 
medal, which is awarded biennially, will be presented 
at the annual general meeting on January 18 next. 

Notice is given that applications for the Govern¬ 
ment grant for scientific investigations for 1922 must.be 
received by, at latest, January 1. They must be made 
upon forms obtainable from the Clerk to the Govern¬ 
ment Grant Committee, Royal Society, Burlington 
House, W.i. 

Applications for grants from the Andrew Carnegie 
Research Fund in aid of research work'on the metal¬ 
lurgy of iron and steel are now receivable by the 
council of the Iron and Steel Institute. Application 
forms jriay be obtained from the secretary of the 
Institute. They should be' completed and sent' in 
before the end of February. 

At the meeting of the London Mathematical Society 
to be held at 5 p.m. on Thursday, December 15, iff 
the rooms of the Royal Astronomical Society, Bur¬ 
lington House, W.r., Mr. J. H. Jeans will deliver 
a lecture on “The New Dynamics of the Quantum 
Theory.” Members of other societies will be 
welcome. 

The following were elected officers and members 
of council of the London Mathematical Society at the 
annual general meeting held on November 17:— 
President: Mr. H. W. Richmond. Vice-Presidents: 
Mr. J. E. Campbell, Mr. A. L. Dixon, Dr. W. H. 
Young. Treasurer: Dr. A. E. Western. Secretaries: 
Mr. G. H, Hardy, Dr. G. N. Watson. Other Mem¬ 
bers of the Council: Dr. T. J. PA. Bromwich, Dr. 
L. N. G. Filon, Dr. H. Hilton, Miss H. P. Hudson, 
Mr. A. E. Joiliffe, Mr. J. E. Littlewood, Mr. E. A. 
Milne, Dr. J. W. Nicholson, and Mr. F. B, Pidduck. 

At the meeting of the Royal Geographical Society 
on Monday, November 21, the president announced 
that Brig.-Gen. the Hon. Charles Bruce has been 
offered the post of chief of the Mount Everest Expedi¬ 
tion for next: year, and has accepted, the invitation. 
From' an account just received by the society from 
NO. 2717, VOL. I08] ' ' 


[November 24, 1921 


Mr. Mallory of his final and successful effort to reach 
the North Col, 23,000 ft., it is understood that the 
way from there to the crest of the north-east arete is 
easy. ‘Whether men suffering from the increasing 
lassitude which the ascent will produce can prevail 
against the wind and snow on the last 6000 ft, of that 
exposed ar&te is what next year’s expedition will have 
to determine. 

The Times announces that the advance party of 
Mr. V. Stefansson’s new Arctic expedition has arrived 
at its base on Wrangell Island, some 160 miles north 
of North Cape, Eastern Siberia. The main party of 
the expedition is expected to leave Nome, Alaska, 
next March or April. Its chief object is to explore 
the Beaufort Sea in order to discover if any land 
exists in that uncharted area. Mr. Stefansson believes 
that this can best be accomplished by small parties 
travelling over the ice, depending on seals for food, 
and thus able to remain for long periods away from 
the base. W T rangell Island itself has been imperfectly 
explored by Americans and, in 1914, by the survivors 
of the Karluk , the ship of Mr. Stefansson’s former 
expedition. No further details of the present expedi¬ 
tion are yet available. 

In a paper read before the Royal Society of Arts 
on November 9 Mr. D. R. Wilson gave a summary 
of the work of the Industrial Fatigue Research 
Board, the activities of which have, unfortunately, 
been curtailed owing to the demands in the interests 
of “national economy.” The study of industrial 
fatigue is of quite recent origin. Its effects can be 
judged in various ways, notably by the rate of output, 
which follows a well-identified change throughout 
the working day. In some cases diagrams for hourly 
output throughout the week also reveal cumulative 
fatigue, i.e. a distinct diminution of efficiency as the 
week proceeds, and a corresponding improvement after 
the recuperative pause at the week-end. The effects 
of climatic conditions, giving rise to seasonal varia¬ 
tions in output in certain industries owing to altera¬ 
tions in conditions of temperature, humidity, etc,, 
are also interesting. A noteworthy fact is that, ac¬ 
cording to researches in the silk-weaving industry, 
output suffers a 10 per cent, diminution under arti¬ 
ficial light as compared with daylight. Such work 
has a direct bearing on national efficiency and pro¬ 
ductive power. It is probable that much assumed 
“ slackness ” is due to causes outside of the control 
of the worker. It is a pity that these researches 
should be limited by lack of support. 

At the opening meeting of the Illuminating En¬ 
gineering Society on November 15 an account of 
recent progress in connection with illumination was 
presented by Mr. L. Gaster, who referred to various 
recent official reports dealing with factory lighting, 
the effect of kinema lights on the eyesight of actors 
in studios, and motor headlights, as illustrating the 
interest now taken by Government Departments in 
various aspects of illumination. Afterwards a series 
of short demonstrations of novel applications of 
artificial light was given. This included several new 
forms of motor-car headlights, systems of “artificial 
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daylight,” new neon electric lamps used for letter r 
signs, etc. The last-named exhibit was .of consider¬ 
able scientific interest in view of the novel principle 
of using neon gas as a luminous medium instead of a 
filament within a lamp-bulb of the ordinary standard 
size. Another. striking demonstration illustrated the“ 
application of ultra-violet rays for the purpose of 
distinguishing genuine precious stones from spurious 
ones. Most gems fluoresce under strong ultra-violet 
light. Not only is the effect different in a genuine 
gem from that met with in imitations, but it is even 
possible to discriminate, .by means of the difference in 
the colour of the' fluorescence, between gems of the 
same kind from different districts. It was shown 
that Indian pearls can be readily distinguished from 
Japanese ‘pearls by the aid of ultra-violet light, 
although by ordinary light they can be detected only 
with great difficulty. Ultra-violet light does not, how¬ 
ever, enable “cultured” to be distinguished from 
ordinary Japanese pearls. 

“Scientific Men as Citizens M was the subject of 
an address by Sir Richard Gregor}’ to an open meeting 
of the Cambridge branch of the National Union of 
Scientific Workers on November 16. In the address 
the theme was developed that modern civilisation 
differs from civilisations of the past, especially in 
wealth and power, almost entirely as the result of 
science and its application to human affairs. How 
comes it that the scientific man, as such, does not 
occupy a position in the community in any way com¬ 
mensurate with what he has done for modern civilisa¬ 
tion? The reason appears to lie in the failure of 
scientific men as a body to grasp their own significance 
in the social complex, their failure to take any interest 
in the relation of their work and its application to 
the life of the community, their 1 failure to impress 
their own importance and the importance of their 
work upon the imagination of the public, upon Govern¬ 
ments, and upon leaders in industry. Broadly speak¬ 
ing, modern wealth and industrial expansion are 
directly due to scientific men, but men of science as 
such have taken little part in trying as citizens to 
control the proper uses of the riches with which they ( 
have helped to endow the nation. Scientific men 
should now exert direct influence in the State, 
and the motto of any organisation or union they 
may form should be, “The interests of science 
are^ the interests of the community, and the in¬ 
terests of the community are the interests of science.” 
Sir Ernest Rutherford, who followed Sir Richard 
Gregory, said that the difficulty was that scientific • 
men, both by temperament and training, were • 
unfitted for the so-called political world. The 
remedy was for scientific men to be represented by 
men educated and trained in science, but who also 
possessed ability for public affairs or journalism. Prof. 
A. C. Seward emphasised the need for, and the value 
of, increased' scientific education In schools. Prof. 
J. Stanley Gardiner, president of the Cambridge branch 
of the union, occupied the chair at the meeting. 

A very remarkable kinematograph film, illustrating 
the method: by which the cuckoo disposes of its eggs, 

NO. 2717, VOL, I08] 


and the, subsequent behaviour of the young, was ex¬ 
hibited at the scientific meeting of the Zoological 
Society on November S. For some years these matters 
have formed the subject of very patient-and methodi¬ 
cal study by Mr. Edgar Chance, and this summer he 
contrived, after an elaborately worked out plan, to 
summarise his results with the aid of a kinemato- 
grapher carefully concealed within a shelter of leaves 
and bracken. Hitherto it has been the accepted be¬ 
lief that the cuckoo deposited her egg upon the ground 
and then conveyed it to the nest of her dupe in her 
beak. This film showed clearly enough that, as , a 
matter of fact, the bird lays the egg within the nest, 
which, at any rate in the case of meadow-pipits 5 nests, 
she leaves tail foremost, apparently to avoid displacing 
the “run ” made by the owners of the nest. As she 
leaves she takes in her beak one of the eggs of the 
pipit, and presently eats it. The “planing ” down 
of the cuckoo from a high tree, and the alighting 
within a few feet of the nest, were most realistically 
shown. But the most wonderful of the whole series 
of pictures were those which showed the young 
cuckoo, though but two days old, blind, and naked, 
making the most determined efforts to raise its foster- 
brothers on to its back and up over the edge of the 
nest, thrusting its lean limbs backwards to assure 
itself by the sense of touch whether its efforts had 
succeeded. There was something indescribably dia¬ 
bolical and "horrible about the whole of the proceed¬ 
ings. The first attempt failed, the downy, struggling 
body of the nestling to be ejected being saved from 
falling over, the edge of the nest by a projecting twig. 
At this juncture the foster-mother returned and, uncon¬ 
cernedly feeding both her own youngster, gasping on 
the rim of the nest, and the young cuckoo, took both 
and brooded them. No sooner had she left them for 
more food than the work of eviction began afresh, and 
this time was accomplished successfully. Immediately 
after the only remaining rival was also thrown out. 

At a meeting of the Royal Statistical Society on 
November 15, Sir R. Henry Rew delivered his second 
presidential address, taking as his subject “The Pro¬ 
gress of Agriculture.” He pointed out that the total 
land area of Great Britain is now 563 million acres, 
and of the 52 J million acres capable of productive use 
about 90 per cent. Is so utilised In a greater or less 
degree. This area Is not capable of any material 
extension. The proportion of arable land was 58 per 
cent, in 1869-78, and is now 48 per cent., but the 
prevalent belief that the output of British agriculture 
has declined overlooks the fact that the smaller arable 
area may, if devoted to other crops, produce a greater 
amount of food than the larger. By substituting 
potatoes for wheat, for instance, one-fifth the area 
would give about as much food. Fruit and vegetables 
have also largely replaced farm crops, while the exten¬ 
sion of cultivation under glass has resulted in a great 
increase of output per acre. As regards livestock, com¬ 
paring the ten years 1869-78 with 1912-21, there has 
been a net gain of about 750,000 beasts. There has 
also been a progressive and substantial increase in milk 
production during the past fifty years, the milking 
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herd having increased by 32 per cent., while the yield 
per cow has also been greatly increased. At the 
outbreak of war a larger quantity of food was being 
produced than at any previous period. During the 
Avar there was a setback in food production, the 
amount of cereal food being increased, but other kinds 
of food being markedly reduced. Whether the pre- 
Avar standard of total output has been regained is 
regarded as doubtful, but such facts as are accessible 
point to the conclusion that the output of food has 
been increased. Indeed, the agricultural land of the 
country is capable of producing more food, for on a 
large proportion of it the output is undoubtedly 
lamentably deficient. 

“State Aid and the Farmer” forms the subject 
of an interesting paper contributed by Mr. S. L. 
Bensusan to the Fortnightly Review for September 
last. At the end of the war agriculture was at the 
summit of expectation, and the machinery required 
for the big development foreshadowed by the Prime 
Minister was gradually assembled. The passing of 
the Agricultural Act left the farmers under certain 
obligations to the State and to his employees, and in 
receipt of guarantees to enable him to face foreign 
competition in wheat and oats. The general policy 
of the Minister of Agriculture was to further the 
development of research, to protect the industry from 
diseases, to organise the agriculture of each county, 
and at the same time to make conditions as free as 
possible to encourage enterprise. But the Agricul¬ 
tural Act is now in large part repealed, and the 
farmers’ position is not an enviable one. Not only 
have all costs increased, but the farmers have also 
to contend with the grave difficulties introduced by 
the Labour Bill and the new hours of labour. 
Farmers have a deep sense of grievance against the 
Wages Board, and they tend to take up an attitude 
towards the farm labourer that will lead to wide¬ 
spread disturbance throughout the rural area. It Is 
of the utmost Importance that farmers and labourers 
should meet in a spirit of justice and right endeavour, 
and should seek by co-operation to fuse into one the 
great agricultural interests of the country. The 
author concludes that “ to-day the whole fabric of 
reconstruction Is in ruins,” whereas it probably would 
have been better if the Agricultural Act could have 
been suspended rather than destroyed, for the Act 
Itself was based on sound principles and carried a 
promise, not for agriculture alone, but for the whole 
country. 

In a paper in the October issue of the Quarterly 
Journal'of Forestry Mr. H. J. Denham directs atten¬ 
tion to the fact that in calculating the times of fall 
of seeds of forest trees,It has been the custom to neg¬ 
lect the resistance of the air. In the case of small 
seeds this leads to results much less than the actual 
time of fall, which is determined mainly by what is 
known in physics as the “ terminal ” or “ limiting ” 
velocity when the gravitational acceleration is exactly 
counterbalanced by the air resistance. The seeds ex¬ 
perimented on attained this velocity in the first three 
metres of fall, and the time taken to fall the next 
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four metres was observed. For certain species of ash 
and sumach the limiting velocity was 1*5 metres per 
second, for a maple 1*25 metres, while for a great many 
species of pine and cedar it is only about o*8 metre 
per second. Seeds provided with a thin lamina fre¬ 
quently spin in falling, and the centrifugal force 
brought into play flattens the lamina and increases 
the time of fall. The bearing of the limiting velocity 
on the dispersal of seeds is obvious, and further 
research is desirable in the interests of forestry. 

We have received vol. 1, No. 1, issued on October 
17, of the Bulletin of the Hill Museum, a newly 
instituted magazine devoted to Lepidoptera, and edited 
by Messrs. Joicey and Talbot. Great credit is due 
to Mr. Joicey for establishing this journal, and giving 
the results of studies carried out in his private museum 
at Witlev to the entomological world. It is only a 
wealthy man or a public body that is in a position 
to amass collections on the scale carried out by Mr. 
Joicey. No apology^ is needed for this practice, since 
it is only by means of extensive collections that it 
is possible to carry out research into many of the 
problems concerning Lepidoptera. Work on variation 
and geographical distribution, for example, is very 
dependent upon access to large numbers of specimens. 
The appearance of an addition to the already long 
list of entomological periodicals may cause exclama¬ 
tion in some quarters, but it must be pointed out 
that most of the existing journals which usually 
accept papers on Lepidoptera are greatly taxed for 
space, and the high cost of publication has entailed 
an inevitable reduction in their pages. The sample 
issue before us is clearly printed and fully illus¬ 
trated by twenty-four half-tone plates. Intending sub¬ 
scribers to this magazine should communicate with 
Mr, G. Talbot, curator, the Hill Museum, Witley, 
Surrey. The editors will be glad to hear from any 
societies or institutions desiring to exchange their pub¬ 
lications. The subscription price is 305. per annum 
post free. 

Mr. Bailey Willis describes in Science (vol. 54, 
,1921) a neyv and interesting method of tracing the 
course of a great earthquake-rift by photography from 
an aeroplane. One of the most important rifts is 
that of San Andreas, along which the Californian 
earthquake of 1906 originated. It has been traced 
tor a distance of about 600 miles, from Humboldt 
County 7 in northern California to the Mohave Desert 
in the south of the same State. The fault is an 
ancient one, and has been the scene of innumerable 
movements which have given rise to pronounced topow 
graphic features. Mr. Willis’s photographic survey 
was carried out during flights from San Francisco 
to Los Angeles and back, over a distance of about 
400 miles. In the northern part, where rainfall is 
abundant and erosion efficient, there is not much to 
be seen after fifteen years. Farther south the rift 
can be traced by the linear arrangement, sometimes 
for 25 miles, of numerous landslide scars and small 
ponds. When it enters the, desert country, in which 
the aridity of the climate limits erosion, the signs 
of the rift become more distinct and continuous- 
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From an .altitude of 12,000 ft. it could be plainly seen 
like a large empty irrigation canal, stretching away 
for ten miles to the south until it was lost in the 
dust haze. Indeed, so permanent are the dis¬ 
location features in the desert regions that those 
produced during the earthquake of 1857 are st ^ 
plainly visible. Mr. Willis thus concludes that the 
aeroplane can be used with advantage as a means of 
rapid geological reconnaissance in mapping large struc¬ 
tural features. 

In an article on rudder pressures and Airship R38, 
Engineering of November it it is pointed out that our 
information as to the actual forces operating on a 
ship when its rudder is in use is extremely limited 
and indefinite. In light structures such as those of 
airships it is therefore necessary to allow a more 
generous factor of safety for the structural portions 
which have to withstand these forces than for any 
other portion of the structure the straining action of 
which is more definitely known. It is possible to 
arrange the weights in an airship relative to the 
buoyancy, so that the shearing forces and bending 
moments operating on the structure as a whole may 
be reduced to very small amounts. If, however, more 
efficient control is required, and especially for move¬ 
ments in the horizontal plane, larger forces on the 
structure are involved, and the framing must of 
necessity be stronger. It is from airships that more 
definite information as to the actual pressures on 
rudders and other control surfaces can be obtained, 


since the actual pressure at various points can be 
measured simultaneously without much difficulty. 
Certain information on this point has already been 
obtained, but has not yet been published. 

In the October issue of the Journal of the Chemical 
Society Prof. J. N. Collie and Miss A. Reilly describe 
the preparation of a new type of iodine compound. 
This is obtained by the action of iodine on the barium 
salt of diacetylacetone, and appears to contain iodine 
in the ring. The formula attributed to the compound 
is 

CH,*CO*CH CH 

! 1 

HOC CO 

'"\ / ' 

CH 

On solution in water the iodine atom takes up the 
elements of water and becomes quinquevalent. 

“The Legacy of Greece,” edited by R. W. Living¬ 
stone, which is shortly to be published by the Oxford 
University Press, aims at giving an idea of the debt 
| of the. world to Greece in various realms of the spirit 
and intellect, and of what may still be learned from 
her. The chapters most likely to appeal to readers of 
Nature are Biology, by Prof. D’Arcy \V. Thompson, 
Mathematics and Astronomy, by Sir Thomas Heath, 
Medicine, by Dr. C. Singer, arid Philosophy, by Prof. 
J. Burnet. 


Our Astronomical Column. 


The Leonid Meteor Shower. —Mr. W. H. Denning 
records that this display proved rather a feeble one 
this year, and that very few of the meteors were seen. 
Miss A. Grace Cook, of Stowmarket, watched the sky 
for hours on the very clear, frosty morning of 
November 11, and recognised six Leonids out of a 
total number of twenty-five meteors seen. The radiant 
point was In the usual position at 1504-22°. Several 
other observers maintained a vigilant watch on the 
same date, but saw very few Leonids, though some 
brilliant objects were recorded from the minor showers 
of the period. There were radiant points In Taurus, 
Auriga, Cancer, and Ursa Major. 

A New Suggestion to. Explain Geological 
Climatic Changes. —Dr. Harlow Shapley contributes 
a paper on this subject to the Journal of Geology , 
vol. 29, No. 6. He has lately been observing the 
seventy variable stars in or near the Orion nebula, 
finding that thev belong to various spectral types, 
and that their light-curves are peculiar, showing no 
regular periodicity, no extreme range of variation, and 
little resemblance to other known light-curves. He sup¬ 
poses that the changes are due to collision or friction 
with the nebulosity. He then notes that the motion 
of the sun is nearly straight away from the nebula, 
and that, assuming the distance as 600 light-years, the 
sun was in Its neighbourhood some 9,000,000 years 
ago, in which case a variation of from 20 to 80 per 
cent, of the total light and heat may readily have 
taken place, more than enough to explain any of the 
changes ^ postulated by geologists. He makes the 
further interesting notes that long-exposure spectro¬ 
grams with the 100-In, reflector show the bright lines 
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of hydrogen, nebulium, helium, carbon, and nitrogen; 
and "that they also show a faint continuous spectrum 
I In all parts of the nebula. This last fact makes the 
! difference from the spectra of the spiral nebulae one of 
! degree rather than of kind. 

Star Catalogues. —There have been extensive addi¬ 
tions to published catalogues in recent months. 
Greenwich catalogues cover the zone 24-32° N. deck, 
and also the northern circumpolar region. The Astro¬ 
nomer Royal contributed a paper to the meeting of 
the R.A.S. on November 11, dealing with the proper 
motions of the latter catalogue. He showed that 
Drift I. was very strongly indicated, white Drift II. 
could be traced, but was much less conspicuous, as 
Its apex was not far distant from the region of the 
catalogue. The Cape Observatory has issued a cata¬ 
logue of the stars In the Backlund-Hough list, which 
was drawn up with the idea of covering the sky with 
a fairly uniform network of stars the places of which 
were to be well determined. Both Greenwich and 
Cape observations indicate a surprisingly large cor¬ 
rection to the equinox previously employed; this 
correction has not yet been Introduced Into the Green¬ 
wich catalogues, but the Cape catalogue adopts the 
value -0-0485., deduced from observations of the sun, 
Mercury, and Venus. The cause of the correction Is 
obscure; some part of it may be due to the introduc¬ 
tion of the travelling-wire method of observing transits. 

Washington Observatory has also published a cata¬ 
logue of fundamental and zodiacal stars. It is par¬ 
ticularly desirable to have the latter well observed, 
since they are employed to fix the positions of the 
J moon and planets. 
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British ■ Research on Tides, , . 


A F recent years tidal research in this country has 
resumed the vigour which it showed during the 
fruitful years of Sir George Darwin’s, work and in- : 
fiuence. Among official bodies, the Admiralty and 
Ordnance Survey have shown renewed activity in 
promoting tidal observation and research; but the 
revival is perhaps most closely linked with the in-? 
terest shown in tidal problems by Mr. G. L Taylor , 
and by Prof. J. Proudman. The former has made 
several brilliant incursions into the field of tidal 
research, and has solved some important out- ; 
standing problems. His work on the tidal dis¬ 

sipation of energy in the Irish Sea has al¬ 
ready inspired other workers to researches of a 
similar kind. Recently he has published a solu- ! 
tion of the problem' of tides on a rotating rectangular j 
basin, a subject which had foiled the attempts of j 
many former workers, including the late Lord Ray¬ 
leigh; also, by an elegant investigation of the waves 
in a tapering channel with a sloping bed, he has 
lately explained the special tidal features in the 

Bristol Channel. 

Free-lance work of this kind is essential to the 
progress of tidal theory, but not less necessary is 
systematic work on the immediate practical problems 
of tidal analysis and prediction. The establishment 
of a centre where such work is carried on is due 
primarily to the second-named mathematician. 

Prof. Proudman, backed by the University of 
Liverpool, the docks and shipping interests in 
that city, and later by the Department of Scientific 
and Industrial Research. The second annual 

report of the Tidal Institute of the University of 
Liverpool has just been issued, and describes the 
work completed or begun, under the direction of 

Prof. Proudman, during the past year. A fuller 
account of some of the Work is contained in the 
report of the British Association Committee appointed 
“to assist wor}c on the tides ”; this fieport ’is 
drawn up by Dr. Doodson, who is the secre¬ 
tary both of this committee and of the Tidal 
Institute. 

The main part of the year’s work has consisted in 
the analysis of tidal observations, partly from a 
Liverpool tide-gauge, but chiefly from the Newlyn 
gauge. Newlyn is one of the four new tidal stations 
instituted by the Ordnance Survey. The analysis in¬ 
dicates that the errors remaining in the predictions 
made by former methods of harmonic analysis may 
amount to more than a foot, apart from the errors 


arising from the use of predicting machines. About 
half of the error may be due to the', inadequate treat¬ 
ment of shallow-water effects, while the rest is due 
to tidal constituents not included in Sir George Dar¬ 
win’s' schedule. A re-examination of the astronomical 
and dvnamical theory of the tides has also been made 
by Dr. Doodson, who has found a number of terms 
■large enough to demand consideration which are 
absent from the Darwinian schedule. 

The shallow-water effects have been isolated by 
successive elimination of known or determined astro¬ 
nomical constituents. They show themselves, as 
theory indicates, in the introduction of components 
having periods a half, a third, a quarter, and so on, 
of the primary astronomical components—mainly, of 
course, of the semidiurnal component. Partly on a 
basis of theory, and partly as a result of experience 
with the Newlyn records, Dr. Doodson has formulated 
a rule connecting the amplitude and phase of these 
secondary constituents with the resultant semidiurnal 
tide on any day. The rule is that the shallow-water 
constituent of frequency 2 n (n— 2, 3, 4) is proportional 
in amplitude to the corresponding component in the 
nth power of the resultant semidiurnal tide, while the 
phases of these two components differ by an amount 
characteristic (like the factor of proportionality In 
amplitude) of the station and of the value o in, This 
rule is valuable because its commercial application is 
easy; correction tables for the purpose are readily 
prepared, since the corrections are functions merely 
of the time and height of the semidiurnal tide on any 
given day. 

Much attention has been paid to improved methods 
of tidal analysis and of prediction bv the use of the 
results of such analysis. Computational methods are 
favoured as against mechanical methods; a test of 
the accuracy of the tide-predicting machines used by 
the Admiralty and the India Office has indicated 
some serious errors in their results, and it is con¬ 
cluded that the labour of reading the curves afforded 
by the machines, with any pretence to accuracy, is 
comparable with the labour of direct computation, 
while the value of the results is greater in the latter 
case. 

The discussion has so far been confined to the 
tides of short period, and these still present many 
unsolved problems. The long-period tides and the 
meteorological effects also afford an important field 
for research, which has yet to engage the attention 
of the committee and institute. 


The Influence of Egypt on African Death Ceremonies. 


A T a meeting of the Royal Anthropological Institute 
held on October 25, Dr. W. H. R. Rivers, 
president, in the chair, Mr. T. F. McIJwraith read a 
paper on “The Influence of Egypt on African Death 
Ceremonies.” He said that there was strong evi¬ 
dence of Egyptian Influence in modern Africa, par¬ 
ticularly in the region south and west of the Sahara. 
In West Africa and the Congo preservation of‘the 
dead had a wide distribution. The methods employed 
included desiccation and pressure, frequently assisted 
by preservatives, such as honey, palm-wine, salt, and 
spices. Not only were these methods strikingly simi¬ 
lar to, those practised In' Egypt, but there were also 
resemblances in arbitrary details, such as the plugging 
of, the nostrils, sewing up the opening in the body, 
placing' plates' over the mouth and eyes, and 
wrapping, the corpse in 1 bandages. Equally important 
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was the limitation of the preservation of the body 
to chiefs. Mummification had a slow growth in 
Egypt under favourable climatic conditions, but it 
was highly improbable that similar methods should 
! have been evolved in the humid atmosphere of tropical 
j Africa. 

Coffins and anthropomorphic figures occur widely 
on the Guinea Coast and in the Congo, and are rare 
in East Africa. Coffins are usually the prerogatives 
of chiefs, and often occur in conjunction with some 
| method of preservation of the body.' Among the 
J Baculd of the Ivory' Coast a representation of the 
■; deceased is portrayed on the cover of the coffin, ^ 
feature highly suggestive of Egypt. Anthropomorphic 
figures are employed in a variety of ways in magical 
. and religious ceremonies, and in a few cases'are used 
to house the souls of the deceased, as was done in 
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Egypt. It is probable that the erection of a repre¬ 
sentation of the deceased over his grave belongs to 
the same complex. 

The cumulative evidence of mummification, coffins, 
and anthropomorphic figures gives strong support to 
the belief that the resemblances between Ancient 
Egypt and Modern Africa are due to transmission of, 
culture. Is this transmission of culture the result of 
direct influence from Egypt to Africa (or vice versa), 
or is it due to the common ancestry of Ancient 
Egyptians and* Modern Hamites? This last possibility 
Is untenable, since the history of mummification can 
be traced from its beginning in Egypt, whereas in 
Africa it appears to occur only in a fairly developed 
state. This further precludes the possibility of 
African influence on Egypt, leaving as the only solu¬ 
tion that various Egyptian practices were transmitted 
to Africa, where they have survived, in a more or less 
degraded form, until the present day. 

Why do these survivals occur in distant parts of 
the Continent rather than in the north and east? 
Two hypotheses are possible: (x) That elements of 
Egyptian culture were transmitted to various parts 
of Africa by land, but survive only in areas where 
pastoral peoples have not penetrated; (2) that sea¬ 
farers established a centre of Egyptian civilisation 
on the Guinea Coast, whence their influence spread 
inland with ever-lessening intensity. 

The presence in East Africa of a few isolated in¬ 
stances of the practices under consideration supports 
the first hypothesis. On the other hand, the evidence 
of Egyptian civilisation in W T est Africa raises the 
possibility of a settlement on the coast itself. It is 
probable that much of the culture of the Canary 
Islands was of Egyptian origin, and the islands may 
have served as a base for voyages further south. 

In opening the discussion which followed the read¬ 
ing of the paper the president said that the question 
Involved three distinct problems : (1) Was there anv 
relation between burial customs in West Africa and 
those of Ancient Egypt? (2) Did the influence pene¬ 
trate by land or sea, and why were these customs 
absent from the greater part of Africa? (3) What 
was the date of the movements by which they were 
introduced? Miss Murray said that regarding the 
evidence from the chronological, rather than from 
the geographical, point of view, she required further 
proof of connection. Similarity was no proof. For 
instance, the ceremonial of royal funerals in this 
country had been identical in many points with that of 
the royal funerals of Ancient Egypt; but it did not 
follow . that they were connected. The types of 
mummification cited belonged to the earliest times. 

^ Prof. Elliot Smith pointed out that the customs 
cited by the author, so far from being early in date, 
belonged to a small group of dynasties of the late 
Empire, ranging mainly from the nineteenth to the 
twenty-second dynasties. This gave the earliest date 
for the diffusion of these customs. They had spread 
by land across the Continent and down the Niger; 
but there was definite evidence of a later diffusion 
by sea in the sixth century b.c. The distribution 
should be compared with the occurrence of gold. Mr. 
Peake said that these customs must have been intro¬ 
duced at an early date, and clearly were not in¬ 
digenous,, as climatic conditions were not favourable 
to the ^ independent development of mummification. 
The distribution was probably due, not to the 
occurrence of gold, but to the fact that an incoming 
people, arriving from the grasslands, would follow the 
line of least resistance along the open glades of the 
forest and the river valleys. 

Mr, Tordav suggested that the use of the coffin 
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might be due to European influence, “while the distri¬ 
bution was due not to gold—there was no forest gold 
'—but -to the fact that these customs had been re¬ 
ported by travellers who had followed the beaten 
track. Further, was there not more reason to be¬ 
lieve that these customs had been introduced into 
Egypt from Africa rather than vice versa? Dr. 
Stannus said that the custom of plugging the nostrils 
of a corpse, on which stress had been laid, was wide¬ 
spread in Africa, and was intended to arrest the rapid 
setting in of decomposition through the agency of 
flies. 


University and Educational Intelligence. 

Bristol. —Prof. T. Loveday, principal of University 
College, Southampton, and former! v professor of 
philosophy at Armstrong College, Newcastle-upon- 
Tyne, has been appointed vice-chancellor of the Uni¬ 
versity in succession to Sir Isambard Owen, recently 
retired. 

Cambridge.— Mr. W. E. H. Berwick, University 
lecturer in mathematics at Leeds University, has been 
elected to a fellowship at Clare College. 

The list of those who voted last month on the 
position of women at Cambridge has now been pub¬ 
lished. It shows a strong majority among the resi¬ 
dents in favour of the compromise scheme. As had 
been generally surmised, this scheme was thrown 
out by the non-resident voter. 

Leeds. —Mr. E. C. Williams has been selected for 
the post of research chemist to the Joint Benzole 
Research Committee of the University and the 
National Benzole Association, and he was officially 
appointed by the council on November 16 last. Mr. 
Williams graduated in 1914 at the University of Man¬ 
chester with first-class honours in the School of 
Chemistry. He was awarded the Mercer and Dalton 
research scholarships for research theses, and a special 
University prize for physical chemistry. His M.Sc. 
was gained bv research, and later he was appointed 
research chemist to British Dyes, Ltd., where Tor the 
past four and a half years he has been engaged, not 
only upon laboratory research, but also on large-scale 
work and administration, as head of the department 
at the Dalton Works, Huddersfield, for the manufac¬ 
ture of intermediate products. Mr. Williams’s work 
will centre, at the University of Leeds in the Depart¬ 
ment of Coal-gas and Fuel Industries, where labora¬ 
tory facilities are provided, but will also be carried out 
so far as mav be found desirable on the plants en¬ 
gaged in benzole production and laboratories attached 
thereto. 

London. —The Senate has adopted a resolution that 
the recently erected inorganic and physical chemistry 
laboratories at University College should be named 
after the late Sir William Ramsay. 


Mr. E. R. Weidlein has been appointed director 
of the Mellon Institute of Industrial Research, Uni¬ 
versity of Pittsburgh. 

The Hampshire Field Club and Archaeological 
Society has organised , a course of six public lectures 
on topics of local archaeological interest which are 
being delivered at Southampton. Two lectures have 
already been given, and it is gratifying to learn that 
the attendance has in each case been between 350 
,and 400, of whom nearly 300 were persons who had 
obtained serial tickets. We note that the lecturers 
are giving their services free, and all the profits 
made will be devoted to publishing original research. 
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lx is announced that a course of instruction will 
be given in the summer of 1922 at the Official Seed 
Testing Station, Cambridge. The course will be 
limited to persons who are (a) nominated by seed 
firms who intend to offer employment to such 
nominees in their own seed-testing stations; or ( b) 
recommended by universities, agricultural colleges, 
and institutions; or (c) approved by the council of the 
institute. An examination will be held at the con¬ 
clusion of the course, and certificates will be issued to 
students who satisfy the examiners. The examination 
will also be open to practical seed analysts who have 
not attended the course of training. Applications for 
entrance forms should be made to the Chief Officer, 
Official Seed Testing Station, Cambridge, not later 
than May 1 next. 

Leeds University Calendar for 1921-22 is a compact 
volume of some 600 pages, containing particulars 
which prospective students of the University would 
do well to consult. Lists are given of the members 
of the University Court, Council, Senate, Faculties, 
and Boards of Faculties, and the professorial and 
teaching staff. Details follow of the degrees and 
diplomas conferred by the University, and in most 
cases a syllabus of the work required is appended. 
Evening courses and extension lectures are also dealt 
with, and brief accounts are given of the origin of, 
and regulations affecting, the various fellowships, 
scholarships, and prizes awarded by the University. 

A summary Is given of the number of students who 
attended courses In the University during the last two 
sessions ; for both day and evening students an increase 
of about 200 on the 1919-20 figures is recorded—a sure 
Indication of progress justifying the recent appeals for 
increased grants and donations. 

The announcement of the intended retirement of 
Sir Philip Magnus from the Parliamentary repre¬ 
sentation of the University of London at the close 
of the present Parliament has been received with 
much regret. Sir Philip has represented the Univer¬ 
sity of London since 1906, and he has been in inti¬ 
mate^ touch with it for upwards of fifty years, from 
the time^ when it was a mere examining body, how¬ 
ever distinguished and serviceable, to the present day, 
when it is comprised of a closely co-ordinated variety 
of teaching institutions and incorporated colleges, yet 
still lacking a central home in which its activities 
as a teaching and examining body can be more 
efficiently concentrated and administered. Sir Philip 
will be much missed on his retirement from Parlia¬ 
ment, where his great knowledge and experience of 
all educational matters were at the service of the 
House and of those engaged in their administration 
and promotion. He had been an active member of 
the School Board for London, but his most con¬ 
spicuous service lay in his capacity of director of 
the technological examinations of the’ City and Guilds 
of ^London Institute, to which position "he was ap¬ 
pointed in 1880, followed hv his selection in 1881 as 
‘ a member of the Royal Commission ( on Technical 
Education. In his former capacity, bv his wise 
measures and unfailing support, he greatly stimulated 
the development of technical instruction throughout 
the United Kingdom, and as a result of the latter 
the report of the Royal Commission created a deep 
and widespread interest which ultimately led to the 
enactment of the Bill for Technical Instruction of 
i88q, which has had such beneficent effects on our 
trade and industry. Sir Philip Magnus Is a warm 
advocate of manual training In all schools, and he 
is no less concerned that all efficient private schools 
shall receive official recognition, believing that it is 
the only effective way of ensuring freedom and variety 
of subject .and method* 1 
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Calendar of Scientific Pioneers.'. 

November 24 , 1884 . Benjamin Silliman died.—The 
first professor of chemistry at Yale, and the founder 
and editor of the American Journal of Science and 
i Arts f Silliman owed his reputation mainly to his lec¬ 
tures and writings on chemistry and geology. His 
son, also Benjamin Silliman (1816-85), was his 
successor at Yale. 

November 25 , 1884 . Adolphe Wilhelm Herman Kolbe 
died.—A pupil of Wohler, and, in 1851, the successor 
of Bunsen at Marburg, Kolbe effected the synthesis 
of acetic acid, the second organic compound to be 
produced artificially, and had an important share in 
the development of chemical theory. 

November 25 , 1913 . Sir Robert Stawell Ball died.— 
Introduced to astronomy by reading Mitchell’s “ Orbs 
of Heaven,” Ball, in 1874, became Royal Astronomer 
of Ireland, and in 1892 succeeded Adams as Lown- 
dean professor at Cambridge. A most popular lec¬ 
turer and writer, Ball was also a mathematician, and 
in 1910 published his great work on the theory of 
screws. 

November 28 , 1801 . Deodat Guy Silvain Tancrede 
Gratet de Bolomleu died.—An indefatigable student of 
the volcanic regions of South Europe, Dolomieu is 
counted among the pioneers of geology, and his name 
is perpetuated by- the word dolomite. 

November 26 , 1885 . Thomas Andrews died— 

Trained as a physician, Andrews held the chair of 
chemistry in the Queen’s College^ Belfast, where he 
: carried out the researches in physical chemistry which 
led to his important discovery of the existence of a 
critical temperature above which a gas cannot be con¬ 
verted into a liquid by pressure alone. 

November 26 , 1898 . Benjamin Apthorp Goisid died. 
—The founder of the Astronomical Journal , Gould did’ 
valuable work for the United States Coast Survey, and 
organised the Argentine National Observatory at 
Cordoba. He was one of the first astronomers to use 
the camera as an instrument of precision. 

November 28 , 1876 . Karl Ernst von Baer died.— 
One of the greatest Russian naturalists, van Baer, in 
1827, discovered the mammalian ovum, and by his 
later work became the founder of comparative 
embryology. For many years he was librarian to the 
Imperial Academy of St. Petersburg. 

November 28 , 1914 . dohann Wilhelm Hittorf died.—' 
A student under Pliicker at Bonn, Hittorf, in 1852, be¬ 
came professor of chemistry and physics in the 
University of Munster. He contributed to the study 
of spectrum analysis and electrolysis, and in 1869 
discovered the nature of kathode rays. 

November 29 , 1694 . Marcello Malpighi died.— 

Malpighi has been called the first of the histologists. 
A pioneer in microscopic anatomy, he was the first to 
see capillary circulation, and did important work on 
secreting glands and the anatomy of brain and vege¬ 
table tissue. Most of his life was spent at Bologna. 

November 29 , 1872 . Mary Somerville died.—-The 
first notable woman worker in science in Great 
Britain, Mary Somerville, in 1831, published _her 
“Mechanism of the Heavens,” based on the writings 
of Laplace, who said that she was the only woman 
who understood his works. 

November 30 , 1603 . William Gilbert died.— 

Physician to Oueen Elizabeth, Gilbert is the father of 
magnetic and electrical science. In 1600, the year he 
became president of the College of Physicians, he 
published his “ De Magnete ...” the first great 
physical work published in England. Of him Dryden 
remarked, “ Gilbert. shall live tiff loadstone cease to- 
"draw.” "E. C. S. 
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Societies and Academies. 

London* 

Royal Society, November 17.—Prof. C. S. Sherring¬ 
ton, president, in the chair.—P. A. Mac Mahon and 
W. P. D. MacMahon : The design of repeating pat¬ 
terns. The study and classification of repeating pat¬ 
terns in space of two dimensions is founded upon the 
simplest geometrical forms which happen to be re¬ 
peats. These are employed as bases and are sub¬ 
jected to specified transformations which depend upon 
certain contact systems between the sides which are 
in contact in the assemblage. Repeats are of three 
varieties: the block, the “stencil,” and the “archi¬ 
pelago.” There is a further broad division into 
normal and abnormal repeats. A theory of “ com¬ 
plementary repeats ” is established. A contour can 
be drawn around every normal repeat in an infinite 
number of ways, such that the area within the con¬ 
tour, which does not belong to the repeat, is itself a 
repeat. The contour under specified conditions is 
itself the boundary of a repeat, which is therefore a 
combination of the original repeat and its comple¬ 
mentary. Mr. G. T. Bennett finds that “ every 
quadrilateral figure ” is a repeat.—J. \Y. Nicholson : 
A problem in the theory of heat conduction. The tem- 
oerature at any point in the external medium, and 
the rate of loss of heat from a cylinder, the surface of 
which is maintained, from some specified instant, at 
a constant temperature for all subsequent time, is 
found for am* instant bv the use of a generalised form 
of the Bessel-Fourier double integral. A solution can 
be obtained in a similar way when the temperature 
maintained on the cylindrical surface is not constant. 
—C. FT. Lees; The thermal stresses in spherical 
shells concentrically heated. Thermal stresses in the 
material of a furnace of approximate spherical form 
due to differences of temperature,* and the stresses due 
to pressures on the inside and outside surfaces, may 
be expressed in terms of the volume of the spherical 
surface through any Point or of its reciprocal. The 
whole problem can be treated graphically. The in¬ 
crease of stress due to sudden changes of temperature 
of the inside surface is discussed.—R. A. Fisher ; The 
mathematical foundations of theoretical statistics. 
The most efficient statistic has the least standard 
deviation ; the efficiency of any other statistic is the 
ratio of number of observations required by the most 
efficient to that required by statistic under consideration 
in order to obtain a value of the same accuracy. The 
criterion of consistency applied to a method of estima¬ 
tion is a special case of criterion of sufficiency, which 
requires that the sufficient statistic shall include the 
whole relevant information provided by sample. Statis¬ 
tics obtained by the method of maximum likelihood 
are always sufficient statistics. Their standard devia¬ 
tion being easily calculated, the efficiency of any other 
statistic of known probable error may be found.— 
F. P. White : The diffraction of plane electromagnetic 
waves by a perfectly reflecting sphere. The series 
solution is transformed into a contour integral along 
a path of “steepest descents,” and the value of this 
integral is determined approximately. The results 
obtained are in agreement with those obtained by 
other workers.—C. Y. Raman and G. A. Sutherland : 
The Whispering Gallery phenomenon. Observations 
made in the Whispering Gallery at St. Paul's Cathe¬ 
dral and in laboratory experiments show that Ray¬ 
leigh's theory of the phenomenon does not offer a 
complete explanation. The single belt of maximum 
intensity close to the wall contemplated by Rayleigh 
is obtained only in the limiting case when the radius 
of the reflecting circle is practically infinite in com¬ 
parison with the wave-length. For more moderate 
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values of the radius of curvature there is a succession 
of belts of alternately great and small intensity. The 
slight deviation from the condition of strictly circum¬ 
ferential wave-propagation postulated by Rayleigh 
gives rise to such effects. 

Lionean Society, November 3.—Dr. A. Smith Wood¬ 
ward, president, in the chair.—-J. Groves : Charophyta 
collected by Mr. T. B. Blow in Ceylon. The col¬ 
lection consisted of thirteen species, one of which was 
regarded as new; only one ot them occurred in 
Europe. Many of the specimens were obtained from 
tanks which had been in use when large tracts of 
countrv, which are now lying waste, were in cul¬ 
tivation. 

Zoological Society, November 8.—Dr. A. Smith 
Woodward, vice-president, in the chair.—R. 1 . 
Pocock : The external characters and classification of 
the Mustelidae.— W. R. Sherrill : Evolution within 
the genus. Part 1. Dendroncphthya ( Spongodes ), 
with descriptions of a number of species. 
Part 2. Description of species (Alcyonaria) taken by 
the Siboga expedition.—C. F. Sonntag ; The com¬ 
parative anatomy of the tongues of the mammalia.— 
Y. Lemuroidea and Tarsoidea. YI. Summary and 
classification of the tongues of the Primates.—E. P. 
Chance: Investigation of the laying-habits of the 
cuckoo (Cnculus canorus) and the life of the ydimg 
cuckoo. This communication was illustrated by a 
striking series of kinematograph films and photo¬ 
graphs. 

Cambridge. 

Philosophical Society, October 31.--Prof. Seward, 
president, in the chair.—H. Cartridge : A new 
method of testing microscope objectives. The focus¬ 
sing points of rays from different zones, or the lateral 
displacements of’ an image formed by the rays from 
different zones, are determined. For the latter method 
either direct visual observation may be used or the 
displacements as recorded in a photographic plate can 
be afterwards measured.—J. E. P. Wagsiaff: (1) 
Determination of the coefficient of viscosity of mer¬ 
cury. (2) A laboratory method of determining Young's 
modulus for a microscopic cover-slip.—J. L. Glasson ; 
Some peculiarities of the Wilson ionisation tracks and 
a suggested explanation. The tracks of ^-particles 
in the Wilson photographs form circular arcs of 
random radii length and direction. This may' be due 
to magnetic fields produced by transient quasi-crystal- 
line aggregations of water molecules. The existence 
of many cases in which two or more tracks have 
similar shapes supports these conclusions, as does 
the periodicity of the ionisation and the curvature of 
the a-ray tracks. Peculiar distributions of the a-ravs 
emitted from radium emanation suggest that the 
atoms of emanation are polar, and that the field 
is polarised.—W. Burnside ; (1) Convex solids in 
higher space. (2) Certain simply transitive permuta¬ 
tion-groups.—G. H. Hardy and j’ E. Littlewood : Some 
problems of diophantine approximation.—W. J. 
Harrison : The stability of the* steady motion of viscous 
liquid contained between two rotating coaxial circular 
cylinders.—R. Whiddington : (r) Note on the velocity 
of X-ray electrons. (2) A laboratory valve-method for 
determining the specific inductive capacities of liquids. 
—Sir George Greenhill; Tides in the Bristol Channel. 
—M. J. M, Hill: The fifth book of Euclid’s 
“ Elements.”—W. Wirtinger ; ’ A general infinitesimal 
geometry, in reference to the theory of relativity. 
Dublin. 

Royal Irish Academy, November 14.-—Prof. Sydney 
Young, president, in the chair.—T. Alexander and J. T. 
Jackson ; Polygons to generate diagrams of maximum 
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stress. The blackboard model polygon, with the two 
end sides long, and four short sides, was rolled over 
on a lath fixed to the board, while the apex drew five 
circular arcs. The vertical ordinates gave the square 
roots of maximum bending moments on a 42-ft. girder 
due to the transit of a 30-ft. 42-ton locomotive. The 
short sides of the polygon doubled are the distances 
apart of its five wheels, while the five spaces into 
which the span is divided by perpendiculars from the 
intersecting points of the arcs give, numerically, the 
loads on the wheels. The cycloid is an extreme case, 
and an interesting curve modified from it was shown, 
and a new pair of conjugate load areas that balance 
the linear circular rib and lead to a geometrical solu¬ 
tion of the equilibrium of the semi-circular masonry 
arch. 

Paris. 

Academy of Sciences, November 7.—M. Georges 
Leinoine in the chair.—C. Ricbet; An optical illusion 
in the appreciation of velocity.—G. Charpy and G. 
Decorps : The determination of the degree of oxida¬ 
tion of coal. An empirical method based on the 
extraction of the constituents of the coal by 50 per 
cent, soda solution at ioo° C., and measurement by 
permanganate of the amount of oxygen required for 
the oxidation of the organic matter.—G. Julia ; A 
class of functional equations.—H. Viilat : Certain 
integral equations possessing an infinity of solutions 
with an unlimited number of arbitrary "parameters.— 
K. Popoff: The development of an arbitrary function 
in series according to a suite of given functions.—P. 
Bontroux ; The functions associated with an u auto¬ 
genous ” group of substitutions.—M. Riabouchinski: 
The general equations of movement of solid bodies in 
a perfect incompressible fluid.—M. Michkovitch : The 
rectifications of the ephemerides of the minor planets. 
—M. Salet : Spectrophotometry of stars containing 
carbon.—A. Buhl ; The role of analytical symmetries 
in the relativist theories.—P. Langevin ; The theory 
of relativity and the experiment of M. Sagnac. A 
proof that "the generalised theory of relativity gives a 
quantitative explanation of Sagnac’s experiment.—M. 
Decombe : The theory of the galvanic batterv.—M. 
Travers : A new method for the estimation of fluorine 
at the ordinary temperature. Fluorine is obtained in 
the state of soluble alkaline fluoride, potassium 
silicate and a little hydrochloric acid added, and pre¬ 
cipitated as potassium fluosilicate by potassium 
chloride. The precipitate is estimated by titration.— 
Grandmougiu; The homonuclear dibromoanthra- 
quinones.—E. Rothe : The use of radiogonxometry in 
the study of storms and of atmospheric “parasite ** 
currents. It is possible to predict the weather from 
the observation of the parasite currents.—J. Lacoste ; 
The relation existing between the directions of depres¬ 
sions # and the directions of the maxima of the atmo¬ 
spheric parasites.—Mile. Yvonne Boisse and P. Marty ; 
The plurality of the eruptive apparatus of the CantYl 
massif.—R. Soueges 1 The embryogenv of the Bora- 
gaceae. .The last stages of the'development of the 
embryo in Mvosotis hispid a .—St. Jonesco ; The forma¬ 
tion of anthocvanine in the flowers of Cobaect 
scandens at the expense of the pre-existing glucosides. 
The experiments of E. Rose, which gave negative 
‘results for glucosides in the non-coloured flowers are 
shown to be incorrect. Glucosides are alwavs present, 
and the author holds that the colouring matters are 
produced at the expense of these pre-existing gluco¬ 
sides.—H. Colin : The graft of sunflower "on the 
Jerusalem artichoke. Studies on the transformations 
of the carbohydrates.—A.. Kozlowski: The formation 
of the red pigment of Bela vulgaris bv oxidation of 
the chromogens. The chromogens extracted from the 
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maritime beet and the white sugar-beet were white 
or light yellow. On oxidation these gave a red pig¬ 
ment spectroscopically identical with colouring matter 
from the red beet. The chromogens from the white 
beets have some properties in common with the 
saponins; they have a bitter taste, and produce froth 
and decolorisation of red-blood corpuscles.— P. Dan- 
geard, jun. : The formation of aleurone grains in the 
albumen of the castor-oil plant. The observations 
described and illustrated lead to the conclusion that 
the formation of the aleurone grains is only a par¬ 
ticular case of a more general phenomenon, the evolu¬ 
tion of the vacuolar system.—E. Citation : A new 
kinetic mechanism : syndinian mitosis _ in the plas- 
modial parasitic Peridinians.—M. Baudouin : A method 
for the determination of the minerals constituting 
prehistoric metallic axes : use of spectrum analysis. 
The presence or absence of tin is readily determined by 
the spark spectrum without mutilating "the specimen.— 
F. H. Quix : The role of the otoliths in the spon¬ 
taneous movements of animals during jumping and 
falling.—P. Brodin and P. Ducket : A new anti- 
anaphylactising substance, formaldehyde-sodium hydro¬ 
sulphite.—G. Truffaut and M. Bezssonnof : The varia¬ 
tions of energy of Clostridium Pastorianum as 
nitrogen-fixing organisms. The partial sterilisation 
of the soil bv calcium sulphide increases, not only the 
number of C. Pastorianum, but also their capacity 
for fixing nitrogen.—C. Levaditi and S. Nicolau : 
Neurotropic affinity and the purification of the virus 
of vaccine. 

Cape Town. 

Royal Society of South Africa, September 28.—Dr. 
]. D. F. Gilchrist, president, in the chair.—J. Moir : 
Colour and chemical constitution, pt. 15. A sys¬ 
tematic studv of fluorescein and resorcin-benzine. 
Colour-factors have been obtained by experiment 
whereby the colour of any halogenated fluorescein can 
be calculated. A preliminary investigation of resorcin- 
benzine derivatives follows.—J. D. F. Gilchrist; The 
origin of paired fins in fishes. 


Books Received. 

Australasian Antarctic Expedition, iq 11-14. Under 
the Leadership of Sir D. Mawson. Scientific Reports. 
Series C: Zoology and Botany. Yol. 8, part i * 
Echinodermata Asteroidca. Bv Prof. R. Koehler. 
Pp. 308+75 plates (Sydney:' Government Printing 
Office.) 38s. 

Stanford's New Map of the Pacific Ocean. 30 m. 
X22J in. (London: E. Stanford, Ltd.) Coloured 
sheet, 45. 

The Marketing of Whole Milk. By Dr. H. E. 
Erdman. (The Citizen’s Library: Marketing series.) 
Pp. xvi + 333. (New York: The Macmillan Co.; 
London : Macmillan and Co., Ltd.) 21s. net. 

The Wisdom of the Beasts. By C. A. Strong. 
Pp. x+76. (London: Constable and Co., Ltd.) 5s. 
net. 

Wisconsin Geological and Natural History' Survey. 
Bulletin No. 55 : Soil series, No. 27.^ Soil Survey of 
Northern Wisconsin. By A. R. Whitson and others. 
Pp. iv+46. Bulletin No". 58: Educational series, No. 
6. The Geography and Economic Development of 
South-eastern Wisconsin. By Prof. R. H. Whitbeck. 
Pp. x+252. (Madison, Wis.) 

Air Ministry: Meteorological Office. Geophysical 
Memoirs, No.' 17: Simultaneous Values of Magnetic 
Declination at Different British Stations. Bv Dr. C. 
Chree. Pp. 175-200. 2 $. net. Geophysical Memoirs, 

No. 18 : Observations of Radiation from the Skv, and 







November 24, 1921! NATURE 423 


an Attempt to Determine the Atmospheric Constant of 
Radiation. By \Y. H. Dines. Pp. 201-212. is. 3d. 
net (London ; H.M. Stationer}’ Office.} 

Agricultural Directorate; Ministry of Interior, j 
Mesopotamia. Memoir III ; Dates and Date Cultiva¬ 
tion of the ’Iraq. By V. H. W. Dowson. Part 1 : 
The Cultivation of the Date Palm on the Shat A 1 
’Arab. Pp. viii-l-75. 10s. net. Part 2 : The Results 
of an Investigation into the Yield of Date Palms 
on the Shat A! ’Arab. Pp. vi + 26-f tables. 5s. net. 
(Cambridge : W. Heifer and Sons, Ltd.) 

Chemical Warfare. By Brig-General A. A. Fries 
and Major C. J. West. Pp, xi + 445. (New York and 
London: McGraw-Hill Publishing Co., Inc.) 215. 
net. 

Transactions of the Royal Society of Edinburgh. 
Vol. 53, part 1 (No. 2). Shackleton Antarctic Expe¬ 
dition, 1914-17. Geological Observations in the 
Weddell Sea Area. By J. M. Wordie. Pp. 17-2S + 4 
plates. (Edinburgh : R. Grant and Son; London : 
Williams and Norgate.) 4s, 

Biologische Gesetze in ihren Beziehungen zur All- 
gemeinen Gesetzlichkeit der Natur. By Prof. Dr. J. 
Reinke. Pp. 31. (Leipzig: J. A. Barth.) 7.50 marks. 

Life : How It Comes. A Child’s Book of Elemen¬ 
tary Biology, By S. Reid-Hayman. Pp. xiii+174. 
(Oxford : B. Blackwell.) 55. net. 

A History of Greek Mathematics. By Sir Thomas 
Heath. Vol. 1 : From Thales to Euclid’ Pp. xv+446. 
Vol. 2: From Aristarchus to Diophantus. Pp. xl-f 
586. (Oxford: Clarendon Press.) 50s. net. 

Report on the Economic and Natural Features of 
British Honduras in relation to Agriculture, with 
Proposals for Development. By W. R. Dunlop. 
Pp. iv + 32. (London: Crown Agents for the 
Colonies.) 

Einstein the Searcher: His Work explained from 
Dialogues with Einstein. By A. Moszkowski. 
Translated by H. L. Brose. Pp. xii + 246. (London : 
Methuen and Co., Ltd.) 12s. 6 d. net. 

Cours Complet de Mathematiques Sptciales. By 
Prof. J. Haag. Tome 2: Geometrie. Pp. viii + 661. 
(Paris: Gauthier-Villars et Cie.) 65 francs. 

Science Universelle de l’Energie. VI. : La Rela¬ 
tivity et les Forces dans le Svsteme Cellulaire des 
Mondes : Nouvelle Etude de Cosmogonie scientifique. 
By Capt. S. Christesco. Pp. 302. (Paris : F. Alcan.) 

12 francs net. 

Les Maitres de la Pensee scientifique : Collection de 
Mdmoires et Ouvrages. Memoires sur 1 ’Electro¬ 
magnetism© et PElectrodynamique. By Andre-Marie 
Ampere. Pp. xiv+111. ’(Paris: Gauthier-Villars et 
Cie.) 3 francs net. 

Les Maitres de la Pensee scientifique: Collection 
de Mdmoires et Ouvrages. Essai Philosophique sur 
les Probabilites. By Pierre-Simon Laplace. I. 
Pp. xii+103. II. Pp. iv+ioS. (Paris: Gauthier- 
Villars et Cie.) 3 francs net each. 

Selection in Cladooera on the Basis of a Physio¬ 
logical Character. By A. M. Banta. (Publication 
No. 305, Paper No. 33, of the Department of Genetics.) 
Pp. ii-f 170. (Washington Carnegie Institution.) 
2.50 dollars. 

The Distribution of Vegetation in the United States 
as related to Climatic Conditions. By B. E. Living¬ 
ston and E. Shreve. (Publication No. 284.) Pp. xvi-f 
590+plates. (Washington: Carnegie Institution.) 

9 dollars. 

Observations made at the Royal Magnetical and 
Meteorological Observatory at Batavia. Vol. 39, 
1916, containing Meteorological and Magnetical Ob¬ 
servations made in 1916. Bv Dr. C. Braak. Pp. 
xxviii +118 + 3 charts. (Batavia.) 
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Recalculated Monthly Values of the Vertical Com¬ 
ponent and Inclination of the Magnetic Force^ at 
Buitenzorg, 1902-1910. (Appendix to 14 Observations 
made at the Royal Magnetical and Meteorological Ob¬ 
servatory at Batavia,” vol. 38, 1915*) Pp* iv + 20 - 
(Batavia.) 

The Wheat Plant : A Monograph. By Prof. J. 
Percival. Pp. XT463. (London : Duckworth and 

Co.) 63s. net. 

Virgil in Relation to the Place of Rome in the 
History of Civilisation. A Lecture given to Oxford 
University Extension Students. By Sir Herbert 
Warren. Pp. 36. (Oxford: B. Blackwell.) 25. net- 
Rural Organisation. By Prof. W. Burr. Pp. xiv-f 
230. (New’ York: The Macmillan Co. ; London : 
Macmillan and Co., Ltd.) 125. net. 

Nut Growing. By R. T. Morris. Pp. x+236. (New 
York : The Macmillan Co.; London : Macmillan and 
Co., Ltd.) 13s. net. 

The Outline of Science : A Plain Story Simply Told. 
Edited by Prof. J. A. Thomson. Vol. r, part 1. 
Pp. ii + 40. (London : G. Newnes, Ltd.) is. 2d. net. 

Morbid Fears and Compulsions : Their Psychology 
and Psychoanalytic Treatment. By Dr. H. W. Frink. 
Pp. xxiv+344. (London : Kegan Paul and Co., Ltd.) 
2 is. net. 


Diary of Societies. 

THURSDAY a November 24. 

Royal Society, at 4.—Special General Meeting to consider the 
Annual Report of Council. At 4.30.—K. Sassa: (1) Ob¬ 

servations on Reflex Responses to the Rhythmical Stimu¬ 
lation in the Frog. (2) The Effects of Constant Galvanic 
Currents upon the Mammalian Nerve-muscle and Reflex Prepara¬ 
tions.—E. Ponder: The Haemolytic Action of Sodium Glyeholate, 
—Dorothy J. Lloyd and C. Mayes: The Titration Curve of 
Gelatine.—D. H. de Souza and J. A. Hewitt: Xdio-Yentricular 
Periodicity. 

Child-Study Society fat Royal Sanitary Institute), at 6.—Dr. C. 
Hav-Murray: Phrenology as an Aid to Education. 

Institution of Locomotive Engixeers (London) fat Caxton Hall),, 
at 7.15.—A. E. Kyffin: Axleboxes and Hornblocks. 

Concrete Institute,* at 7.30.—E. F. Etchells: Presidential Ad¬ 
dress. 

Optical Society fat Imperial College of Science and Technology 3 . 
at 7.30,—Prof. F. J. Cheshire : Polarising Apparatus. 

International College of Chromatics (at Caxton Hall), at 8.— 
Dr. A. C. D. Crommelin: Colour and the Stars. 

Camera Club fat 17 John Street, W.C.2), at 8.15.—Miss Olive 
Eddis: A Colour Photography Trip in Canada. 

Royal Society of Medicine fUrology Section), at 8.30.—Discus¬ 
sion on Renal Function Tests.— Short Opening Papers by J. J. 
Everidge, J. S, Joly, J. B. Macalpine. Dr. MacLean and C. 
Nitch, Dr. M. Wallis and G. Ball. To be followed by Sir 
Cuthfcert Wallace, Dr. L. Brown, F. Kidd, Dr. Marraek. G. E. 
Neligan, A. E Webb-Johnson, and A. C. Morson. 

Society of Antiquaries, at 8,30. 

FRIDAY, November 25. 

Royal Society of Arts (Dominion and Colonies and Indian Sec¬ 
tions. Joint Meeting), at 4.30.—A. H. Ashbolt: An Imperial 
Airship Service. 

Physical Society of London (at Imperial College of Science and 
Technology), at 5.—Discussion on Hygrometry.—Dr. E. Griffiths: 
Some Modified Forms of Hygrometers.—F. J. W. "Whipple: 
The Theory of the Hair Hygrometer.—F. J. W. "Whipple: The 
Rationale of Glaisher’s System of Hygrometry.—Principal' 
Skinner: The Wet and Dry Bulb Hygrometer.—W. Watts: 
Determination of the Proper Constant in ApJohn’s Formula for 
Use in Aeroplanes.—H. G. Mayo and Prof. A 31. Tyndall: A 
New Form of Absorption Hygrometer.—Prof. A. 31. Tyndall 
and Prof. A. P. Chattoek: A Thermal Hygrometer. To be 
followed by Sir Napier Shaw, Sir Richard Glazebrook, W. B. 
Hardy, Dr. G. C. Simpson, R. Corless, W. J. Hall, Dr. J. S, 
Anderson, Dr. G. Barr, W. H. "Withev, and Dr. G. W. C. Kaye, 

Royal Society of Medicine (Study of Disease in Children Sec¬ 
tion), at 5.—3Iiss Eva Morton: Report’ on a Fatal Case of 
Bullous Eruption. 

Electrical Power Engineers* Association (Southern Division) (air 
Central Hall, Westminster), at 7.—A. W. Bennis: Some Notes on 
Boiler House Plant, 

Institution of Production Engineers fat Institution of Mechani¬ 
cal Engineers), at 7.30.—A. F. Guyler: Drawings and Pro¬ 
duction. 

Junior Institution of Engineers, at 8.—G. F. Shotter: Electro¬ 
magnetic Instruments: Problems in their Design and Con¬ 
struction. 
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Royal Society of Medicine 1 Epidemiology and State Medicine 
Section"), at 8 .—Dr. J. P. Kinloeli: Metabolism in Fevers. 

MONDAY, November 28. 

Institute OF Actuaries, at 5.—S. J. Perry : The Relation between 
the Course of Wholesale Prices of Commodities and the Market 
Value of Various* Classes of Securities. 

Bor at. Society of 3Ik.dici.ve, at 5.—Dr. Guelpa-: The Treatment of 
Diabetes and Gout by Disintoxication. 

Faraday Society tat Chemical Society), at 8 .—J. 2s. Greemyood: 
The Effect of Cold Work on Commercial Cadmium.—J. N. Pring 
and K. 0. R art some: Reaction between Cathodic Hydrogen and 
Nitrogen at High Pressures.—F. H. Jeffery: The ‘ Electrolysis 
of Aqueous Solutions of Alkaline Nitrites with a Lead Anode, 
and an Electromagnetic Determination of the Constitution of 
the Complex Anion Formed.—T. C. Nugent: An Inhibition Period 
in the Separation of an Emulsion.—N. jR. Dhar and N. N. Mittra: 
Induced Reactions and Negative Catalysis.—Dr. S. J. Lewis and 
Miss F. M. Wood: Exhibition and Description of a New Ad¬ 
justable Thermostat for all Temperatures between 0° and 100° C. 

Royal Society of Arts, at 8 .—A. M. Hind : Processes of Engraving 
and Etching 1 Cantor Lecture) cl). 

Royal Society of Mfiuci.vf, (Odontology Section), at 8 .—W. P. 
Broderick: The Endocrine Factor in the Production of Immunity 
or Susceptibility of the Teeth to Pain.—S. Mummery: A Case 
of Mandibular Sarcoma in an Infant. 


TUESDAY, November 29. 

Royal Hoimf n/rriUL Soctett, at 3.—Dr. A. B. Rendle : Plants of 
Interest in the Day's Exhibition. 

Merkel Officers of Schools Association' fat II Chandos Street, 
M .1), at R. C. Klmslie: Status of Phvsieal Instructors in 
Schools. 

Royal Photographic Society of Great Britain-, at 7.—C. M. Wil¬ 
liamson: Photography and Mechanics: Facts and Possibilities. 

Anthropological Institute (at Roval Society), at 8.30.—H. 
Balfour: The Archer's Bow in the Homeric Poems (Huxlev 
Memorial Lecture). 


Heaton: The Preservation of 


WEDNESDAY, November 30. 

Royal Society, at 4 . — Anniversary. 

Royal Society of Arts, at 8.—N 
Stone. 

THURSDAY, December 1. 

RW)? Sot,,:Tr °: J^SfDos, at 5.—Prof. IV. N. Jones: Note nn 
The Occurrence of Brachiomonas.—J. Burtt-Davv: The Distribu- 
tion of Sabs in South Africa.—Miller Christy: The Problem 
of the Pollination of the British Primulas. 

-^ONArurcAL SociETV fat Roval Society of Arts), at 5.30.— 
Capt. G. do HaviUand : Design of a Commercial Aeroplane. 

Institution of Electrical Engineers, at 6 ,—L. J. Steele and H. 
‘Martin: The Cye-arc Process of Automatic Electric Welding. 

K 9* AL t : J Iic ®? scoptcal Society (Metallurgical Section), at 7.30.— 
The Practical Application of Vertical Illuminators in the De¬ 
termination of the Structure of Metals and Alloys and in 
Metallographieal Research Generally. Exhibition of Various 
Types of Vertical Illuminators bv C. W. Hawkslev and P. Swift 

■Cbrmicai. SocrcTT, at fi.-R. Monfl and i. Wallis: Same Rmarches 
on the Metallic Carbonyls.—R. Mond and A. Wallis: The Action 
of Aitne Oxide on the Metallic Carbonyls. 

FRIDAY. December 2. 

Royal Astronomical Soctett. at 5.-GeonhysicaI Discussion: The 
Geological Effects of the Cooling of the Earth. 

Junior Institution of Engineers (at Caxton HalD, at 8.—B L 
L&akirt: Notes on Maintenance of Electrical Accumulators. 

Royal Photographic Society of Great Britain,, at 8 .—M. o. Dell* 
Ideals and Methods in Picture Making. 

SATURDAY, December 3. 

Gilbert White Fellowship (at 1 8 Queen Square, W.C.D. at 3- 
brnrs G ' S * BoU ger: T!lc SmKlews: Their Kindred and Neigh- 


PUBLIC LECTURES. 

U number in brackets indicates the number of a lecture 
in a series.) 

THURSDAY . November 24. 

r w &'E^,r- Miss H - a - s™ 

r s sr- ss£ m. 5 - FroL j - e - De 

Barnes Hall (1 Wimpole Street, W.X), at 5.15—Prof F C Vai 
Leersum: Dietetics and Public Health (Chadwick Lecimre) 
Tmfiriat College of Science and Technology, at 5.30.—W, Bateson 
Receat Advances in Genetics (4). 

a ‘ S ' 38 -~ H - W ' Fi ^-Simons: Bridge Construe 
FRIDAY. Novemrvr or 

Vmnxsnr Coujsm. at 4 30—Dr‘. J. C. Drummond: Nutrition 17) 

B D iJrhIFV 0F BHITr f Ir Af™**™. »t 5--B. G. Gwahue am 
u. Barber .* American Architecture. 

Imperial College of Science and Technology, at 5.30.—Dr J D 
: I 1 *® Baders of Geology (Swiney Lectures) (9). 

V ^Tt^\1r£7™- *' """ HiCkS: 0ar SnoW 

, , ’ SATURDAY, November 26. 

F « re on: Fallacies (Lee 
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MONDAY, November 28, 

University College, at 5.— A. T. Walmisley : Geometry for En¬ 
gineers. 

Imperial College of Science and Technology, at 5.30. — Dr. J. D. 
Falconer: The Wonders of Geology (Swiney Lectures) ( 10 ). 

King’s College, at 5.30. —H. Moore : Liquid Fuels (4), 

TUESDAY, November 29. 

King’s College, at 5.30.—Prof. H. Wildon Carr: The Modern 
Scientific Revolution and its Meaning for Philosophy (8) ; The 
Theory of Creative Evolution ; Dr. W. Brown: Psychology and 
Psycho-therapy (7). 

Royal Institute of British Architects, at 6 .—R. Unwin ; Ameri¬ 
can. Architecture and Town Planning. 

WEDNESDAY, November 30. 

University College, at 3.—Prof. E. G. Gardner: Nature in the 
Divina Com media (3). 

King’s College, at 4.30.—Dr. C. Da Fano : Histology of the Ner¬ 
vous System ( 8 ). 

University College, at 5.—Prof. G. Elliot Smith: The Evolution 
of Man (2). 

Imperial College of Science and Technology, at 5.30.—Dr. J. D. 
Falconer: The Wonders of Geology (Swiney Lectures) (II). 

THURSDAY, December 1. 

University College, at 5.—Prof. J. E. G. Do Montmorency: Feu¬ 
dalism in Western China and in Africa (5). 

Imperial College of Science and Technology, at 5.30.—W. Bateson: 
Recent Advances in Genetics (5). 

FRIDAY , December 2. 

University College, at 4.30.—Dr. J. C. Drummond: Nutrition (8). 

Imperial College of Science and Technology, at 5.30.—Dr. J. D. 
Falconer: The Wonders of Geology (Swiney Lectures) (12). 

University College, at 8 .—Prof. G. Dawes Hicks: Our Knowledge 
of the Real World («">). 
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A Proposed National Institute of 
Industrial Micro-biology. 

I N no- department of chemistry has greater pro¬ 
gress been made during comparatively recent 
years than in biochemistry—the youngest and in 
some respects the most fascinating of the various 
branches into which chemical science has, for 
purposes of convenience, been partitioned. The 
beauty, the mystery, and the deep import of the 
phenomena with which biochemistry is concerned 
cannot fall to make a strong appeal to the scien¬ 
tific Imagination, even at a time when brilliant 
and fundamental discoveries in other branches of 
chemistry are so Insistently claiming our attention 
and exciting our admiration and wonder. 

Even if familiarity does not necessarily breed 
contempt, It often has a strong tendency to beget 
indifference, and this, coupled with the fact that 
biochemical phenomena are not, as a rule, of an 
arresting or spectacular nature, probably accounts 
■ largely for the lack of Interest shown by chemists 
in general for so many years in this field of 
chemical inquiry. It is, however, this very 
absence of all that is spectacular or suggestive 
of difficulty or effort that makes tlie biochemical 
or life-processes so wonderful and so worthy of 
our closest study. 

When we compare the synthetical methods of 
our laboratories with those of Nature we cannot 
fall to be struck with the essential crudity of the 
former. Great as were the Intellectual achieve¬ 
ments Involved in the synthesis of, say, indigo, 
alizarin, nicotine, or camphor, it is certain that 
those and many other natural compounds are 
NQ. 2718, VOL, 108] 


manufactured by the plant in a much more efficient 
and less wasteful manner. 

By a close study of the way in which living 
| organisms perform their remarkable feats of 
j building up and breaking down, organic chemists 
\ will, no doubt, be enabled in course of time to 

i 1 , 

| dispense very largely with their fusion pots and 
i their autoclaves and to work more closely on the 
j lines of the living cell, at any rate so far as the 
synthesis of naturally occurring compounds is 
concerned. To this end intensive study of the 
phenomena of colloidal chemistry and of the 
nature of enzyme action (including the function of 
“activators” and “accelerators”) becomes of the 
highest moment. This aspect of the matter has 
recently received consideration in two important 
and very suggestive presidential addresses—that 
of Sir William Pope to the Society of Chemical 
Industry, in Montreal; and that of Dr. M. O. 
Forster to the chemistry section of the British 
Association, in Edinburgh. I may, perhaps, be 
permitted to point out that it also formed the 
leit motif of my recent Cantor lectures on 
“Micro-organisms and some of their Industrial 
Uses.” 

In the micro-organism as a living cell we have 
a chemical laboratory of the highest efficiency and 
of the most remarkable character, and could we 
but understand and imitate artificially the pro¬ 
cesses of synthesis and analysis which are so 
quietly and so regularly occurring In, say, a single 
cell of yeast, we should be not only within 
measurable distance of a new Industrial organic 
chemistry, but also we should be a little nearer to 
an understanding of that greatest of all problems 
—the nature of life. 

Whether, with the growth of chemical know¬ 
ledge, the services of the living cell in connection 
with industrial operations will be ultimately dis¬ 
pensed with only the future can show, but certain 
It is that that time is still far distant. At present 
a number of important industries are more or less 
dependent on the activities of certain lowly 
organisms, and from the point of view 7 of suc¬ 
cessful and efficient factory working alone, it is 
essential that we should possess a very thorough 
knowledge of the nature of those organisms and 
of the influence of environment on their chemical 
activities. From whatever point of view, there¬ 
fore, we regard the study of industrial micro¬ 
biology, it is clear that its encouragement and 
development are of high national concern. Any¬ 
one who makes an'unbiased survey of the work 
done In this domain In various parts of the world 
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cannot honestly feel satisfied with the contribution 
made by this country, especially when regard is 
had to our outstanding position as an industrial 
nation and to the immensity of our Empire and 
of our resources. 

The disastrous indifference which we have 
for so long shown to the claims of scientific 
research appears now to be giving way to a fever¬ 
ish attempt to make up the leeway we have lost, 
it was in the hope that industrial micro-biology 
might participate in this new expenditure of 
energy that I was induced to make a special 
appeal for the foundation of a national institute 
in a paper read before the Society of Chemical 
Industry at the annual general meeting of the 
Society in July, 1919. At present the provision 
made for systematic instruction in industrial 
micro-biology, and for the study of the innumer¬ 
able important problems on which it bears, is 
very inadequate, and there is not in this country 
nor, so far as I am aware, in the British 
Dominions, any institution devoted to a subject 
which is admittedly of such great technological 
importance. In connection with brewing and dis¬ 
tilling, an immense amount of work has been, and 
is still being, done, but other industries in which 
micro-organisms play an important and even a 
predominant part have been left largely to take 
their chances, with—in some cases—the result 
that might easily have been predicted. 

It is impossible, In the course of a short article 
such as this, to deal at any length with these 
various industries, or even to enumerate them all. 

I may, however, instance the manufacture of lactic 
and butyric acids, the wine, vinegar, and dairying 
industries, agriculture, baking, tanning, and the 
treatment of sewage, as among the more pro¬ 
minent. In addition to- this the manufacture of 
enzyme preparations for many purposes is be¬ 
coming daily of greater importance, and finally 
there Is the question of the production of what 
may be termed synthetic food. 

Assuming a national institute such as I have 
advocated to come Into existence, it may be well 
to summarise very briefly the functions which it 
■ might usefully perform and the ground its activi¬ 
ties might cover. The first and perhaps the most 
important object of a national Institute would be 
to provide for the systematic prosecution of 
original research in connection with the above 
industries, and, In fact, with any industry in 
/ which micro-organisms or enzymes play an Im- 
; portant part That a great deal of very valuable 
; . work of this kind has been done and is now being 
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done in this country is well known to all who are 
familiar with the subject, but the institutions in 
which this work is being carried out are scattered, 
and there can be no doubt that far better results 
could be obtained if the many closely related 
problems connected with the activity of organisms 
and of enzymes could be studied in a single In¬ 
stitution adequately provided with all the neces¬ 
sary appliances and specimens, where the various 
workers in closely associated fields would have 
an opportunity of discussing their problems with 
one another. 

In the next place the institute would serve as 
a centre for the specialised training of men in¬ 
tending to devote themselves to the teaching of 
micro-biology and biochemistry in our universities 
and technical schools, and also for the practical 
instruction of factory managers and’ other tech¬ 
nical employes engaged in the various biological 
industries. 

A further function which the proposed institute 
might fulfil would be that of providing breweries, 
distilleries, and other factories with any required 
organisms in pure culture and in sufficiently large 
quantities for industrial purposes. Facilities of 
this kind exist to some extent in France, and, I 
believe, to an even greater extent in Germany* 
but they are practically non-existent in this 
country. 

Then again the institute would serve to 
house as complete a collection of industrial 
micro-organisms in pure culture as could be got 
together. Recently something in this direction 
has been done in the formation, by the Medical 
Research Council, of the national collection of 
type cultures at the Lister Institute, under the 
directorship of Dr. Ledingham, but although this 
and other similar collections will certainly be of 
considerable use, they cannot take the place of 
the much more exhaustive and complete collec¬ 
tion which it would be one of the main functions 
of a national institute to accumulate. 

I am aware that the labour Involved in main¬ 
taining such a collection as I am indicating would 
be considerable, but it is of the routine kind* 
necessitating the employment merely of a few 
carefully trained laboratory attendants working 
under the supervision of the curator of the col¬ 
lection. # 

The institute would further serve as a central 
biochemical library. At the present time steps 
are being taken to form one large library devoted 
to chemical literature, and there is a very general 
1 feeling that all overlapping and unnecessary multi- 
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plication should be avoided. With this policy of 
concentration I am in the fullest agreement, but 
I think it will be generally admitted by all who 
know that the literature of the subject with which 
1 am dealing is of a very highly specialised char¬ 
acter ; that it is, of course, more largely biological 
than chemical; and that many of the most im¬ 
portant volumes and some even of the periodical 
journals are not, as a matter of fact, readily ob¬ 
tainable in any of our existing libraries. The 
general demand for certain works dealing with 
micro-biology is too small, and the books them¬ 
selves are, perhaps, too costly and too highly 
specialised to appeal to the majority of the 
members of the library committees of our 
scientific societies. 

Finally (and this would probably not be one of 
the least important of its functions] the proposed 
institute would serve as a central home for 
British micro-biological science and as the. in¬ 
stitute to which all workers in this field of natural 
knowledge, in every part of our Dominions, could 
apply for information, to which they could send 
rare specimens for identification or for investiga¬ 
tion, and to which they could—subject to proper 
safeguards in the matter of priority—communicate 
any discovery of importance. 

The subject, in its botanical aspects, is not one 
with which I can claim anything- more than a 
very limited acquaintance, but I have some reason 
to believe that in our Colonies and overseas 
Dominions there are mycologists who would ex¬ 
perience the advantage of such an institution, and 
who, while obtaining information themselves, 
might render great national service by con¬ 
tributing to our knowledge of the nature of many 
fungoid plant-diseases. 

I am well aware of the admirable work in the 
domain of industrial micro-biology which is being 
done in a number of isolated institutions in this 
country, as well as in one or two well-known 
American colleges, in the Pasteur Institute in 
Paris, in the Institute for Fermentation Industries 
in Berlin, in the Carlsberg Laboratory in Copen¬ 
hagen, and elsewhere. Each of these institutions, 
however, deals with this immense subject in cer¬ 
tain of its aspects only, and, as compared with 
the scheme which I am advocating, they suffer 
from the great disadvantage that there is no co¬ 
ordination, and that, consequently, a combined 
attack on any of the big problems which are call¬ 
ing for solution is rendered very difficult, if not 
impossible. Among such problems I might in¬ 
stance the biochemical conversion of cellulose into 
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fermentable sugar, from which industrial alcohol 
might be prepared on one hand, or synthetic foods 

on the other. 

A few years before the outbreak of war the 
formation of a national institution somewhat on 
the lines I have suggested in this article was 
advocated by Paul Lindner, of the Institute for 
Fermentation Industries in Berlin. It need 
scarcely be said that the institute Lindner advo¬ 
cated would have had its home in Germany, and 
I feel strongly that it behoves us in this country 
to take steps to establish, on British soil, an 
institution which, although primarily intended to 
meet the needs of British workers, might ulti¬ 
mately receive the support of many of our 
American and Continental colleagues. 

I know that one of the greatest difficulties, 
especially at the present time, in connection 
with the scheme will be that of obtaining 
sufficient money for the purpose. It seems to 
me, however, that a beginning might be made in 
a very modest manner. A large and expensive 
building would not, in the first instance, be 
necessary or even desirable,' for in a matter of 
this kind much more would depend upon the selec¬ 
tion of the right men than upon the size of the 
building or even upon the perfection of its equip¬ 
ment. Possiblv some existing building, preferably 
in proximity to- one of our university colleges, 
would be available. A very important point, 
however, is that it should be a separate national 
institute , and not a mere department of some 
existing teaching institution. 

A. Chaston Chapman. 


Currents of Mathematical Thought. 

UIdeal Scieniifique des Mathematictens: Dans 
V Anti quite et dans les Temps Modernes . By 
Prof. Pierre Boutroux. (Nouvelle Collection 
scientifique.) Pp. 274. (Paris : Fdlix Alcan, 
1920.) 8 francs net. 

HE aim of this work has been carefully 
explained by the author, and the reader 
must continually bear that fact in mind. The 
book is not a history of mathematics; it is not an 
account of striking discoveries, or a criticism of 
mathematical methods, as such. It is an attempt, 
in the light of our present knowledge, to trace the 
principal currents of thought by which profes¬ 
sional mathematicians during different periods 
have been consciously or unconsciously influenced. 
No hard-and-fast boundary lines have been laid 
down; it is merely for the sake of convenience 
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that the whole time considered has been divided 
into three successive stages. ■ The first of these 
ends when the classical Greek methods had prac¬ 
tically lost their prestige and fertility; the second 
when (at the end of the eighteenth century) the 
new methods introduced by Descartes, Newton, 
Leibniz, and Euler seemed to have reached in like 
manner the limit of their powers and to be incap¬ 
able of suggesting really new and important fields 
of research. 

Now that so much good work has been done on 
Greek mathematics we can realise with fair accu¬ 
racy what ideas the Greek mathematician had of 
his subject. It included the arithmetic of whole 
numbers as'well as geometry, and for the Pytha¬ 
goreans at any rate the former branch was the 
most fundamental. By the time of Euclid the 
Greeks had a perfect theory of proportion, and a 
method of exhaustion capable of solving problems 
for which we now use integral calculus. In 
Apollonius’s 44 Conics ” we have numerous pro¬ 
positions which are so easily translated into a 
modern algebraical form that one is almost 
tempted to think that the Greeks anticipated 
Descartes’ analytical method. This, however, is 
not the case; and in the same way it is a mistake 
to fancy, that they had a theory of irrational 
numbers. The discovery of incommensurable 
quantities led to a theory of proportion applicable 
to them, but the ratio of two similar quantities 
was never regarded as a number even if one of the 
quantities was an exact multiple of the other. 
Computation and measurement as such did not 
form part of mathematics; limitations of construc¬ 
tion, such as those of Euclid’s 44 Elements,” seem 
due to a mixture of aesthetic and philosophical 
considerations. Archimedes’ tract 44 Gn Method ” 
shows that the greatest Greek mathematicians did 
not disdain the use of mechanical considerations 
as an aid to mathematical research; but they never 
were contented with a mechanical proof, and 
always tried to replace it by one strictly mathe¬ 
matical in their sense of the term. 

Coming now to the second period, Prof. 
Boutroux considers that the great innovation of 
the seventeenth century does not consist in the 
use of new methods 1 such as the infinitesimal cal¬ 
culus, but rather in the development of the notion 
of 44 function,” especially in the form of an infinite 
series. Few' things are more interesting than the 
history of the mathematical term 44 function.” 
For a long period all the functions actually con¬ 
sidered were those expressible by power-series. 
Even these were discussed in what would now 
fee; galled a, scandalously (superficial way. In 

%the fact',that as early as the time of the 
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Bernoullis the problem of vibrating- strings led to 
a prolonged discussion as to the possible or proper 
representation of so-called 44 arbitrary ” functions, 
the subject was left 44 wrapped up in mystery”: 
it was often tacitly assumed that a power-series 
representation, at least for some intervals, was 
always possible if only it could be found. 
Fourier’s introduction of trigonometrical series 
and his bold application of them to physical prob¬ 
lems gave a sort of electrical shock to the mathe¬ 
matical world, and the use of complex quantities 
was still regarded by the orthodox as a sort of 
juggling trick which led to correct results in a 
quite inscrutable way. 

The beginning of the modern period may be 
conveniently marked by Abel’s memoir on the 
binomial series; in this we have for the first time 
a correct and rigorous treatment of an analytical 
function. After this, in the hands of Riemann, 
Dirichlet and others the subject made great 
strides, and the vast subject of the classification 
of functions has been attacked with a gratifying 
measure of success. 

In tracing the currents of mathematical thought 
the author has frequently to deal with controver¬ 
sial matters on which he cannot pretend to give 
more than a plausible opinion. Perhaps the most 
important of these depends on the definition of 
mathematics. In our own opinion it is best for 
the present not to attempt any formal definition 
of mathematics, but to be content with the inter¬ 
national schedule on which the Royal Society 
Subject-Index is based. So long as it is agreed 
to include such things as the theory of groups on 
one hand, and abstract dynamics on the other, 
a formal definition is practically impossible. But 
there is one point on which a difference of opinion 
is both significant and important. Is mathe¬ 
matics a science in the true sense, or is it an 
organised method of a special type reducible 
almost entirely to a branch of symbolic logic? 
We are very glad to see that Prof. Boutroux 
emphatically adopts the former view. To him, 
as to us, mathematics proceeds from a body of 
indefinable data which it discusses by means of 
special methods peculiarly its own, while its 
general method is simply that of all scientific 
research. The school of which Mr. Bertrand 
Russell may be taken as a representative has per¬ 
formed a great service by its critical discussion of 
what we may call mathematical first principles; 
but few of its members, we fancy, would claim 
that it has contributed to mathematical theory. 
At any rate the great body of progressive mathe¬ 
maticians have refused to admit any such claim; 
and we may venture to suggest one reason, for 
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their doing, so, a reason which can be appreciated 
by anyone of a mathematical turn of mind. There 
are certain ideas, -such as those of the shape and 
connectivity of surfaces, which are extremely diffi¬ 
cult, if not-impossible, to reduce to arithmetical 
terms. The plain man will, we think, continue 
to assert that his concept of the shape of a sphere 
or an, anchor ring is as clear, as any that he has, 
independently of any arithmetical considerations, 
and this although in- these cases analytical equa¬ 
tions of the surfaces can be found; the same thing 
is true, in even greater measure, of Mobius’s 
one-sided surface and its deformations. 

Whether the reader of this book agrees with all 
the author's conclusions or not, he cannot but be 
grateful for the careful arguments by which they 
are supported. The last word on the subject has 
not been said, and vigorous conlroversv about it 
may be confidently expected; but whatever the 
final conclusion may be, Prof. Boutroux’s work is 
likely to be regarded as a valuable contribution 
to the philosophy of mathematics. G. B. M. 

Science and the Community. 

From a Modern University: Some Aims mid 
Aspirations. of Science. By Prof. A. Smithells. 
Pp. 124. (London : Oxford University Press, 
1921.) 12s. 6 d. net. 

W HATEVER Prof. Smithells has to say on 
the aims of education and aspirations of 
science is always worthy of attention, because it 
represents the wisdom of experience and the de¬ 
liberations of a well-balanced mind. We are glad, 
therefore, that seven addresses, delivered by him 
on various occasions from 1906 to 1914, are here 
brought together in book-form-, and we hope thev 
will be widely read, particularly by members of 
the general public. The sub-title is a better index 
to the contents of the volume than is the main 
title, for the whole of the addresses are concerned 
with the relation of science to the community 
through education, industry, and other practical 
and intellectual activities. They state clearly and 
with dignity what science stands for in modern 
life, and their message cannot reach too extended 
a circle. 

Prof. Smithells has decided views upon the 
place of science in education, and the significance 
of university work to industrial progress. In 
common with most university teachers, he holds 
that a broad and sound general education, in 
which science occupies a rightful part, is the best 
foundation upon which to build a university 
course, but he goes farther and urges with con¬ 
vincing iteration that universities serve the best 
purposes of Industry when they treasure men of 
NO. 2718, VOL. 108] 


genius working in them purely for the advance¬ 
ment of natural knowledge and unfettered with 
considerations as to whether the instruction or 
research is directly profitable to industry or trade. 
“If,” he says, “the sole purpose of our new uni¬ 
versities were to make industry and commerce 
more effective instruments of either personal or 
national wealth, you might indeed find men to 
staff them, but you would' not find men who were 
worthy of their hire, and you would have nothing 
that had a just claim to the title of a university.” 

The new universities have, no doubt, had a diffi¬ 
culty in convincing the business world around 
them that their essential function is the extension 
of knowledge into new fields, and not necessarily 
the improvement of the trade of the district in 
which they are situated, but they have mostly 
done so with gratifying success; and even in the 
ancient universities of this kingdom an obscurant¬ 
ist attitude towards scientific inquiry is not un¬ 
known. It is true that the caskets of the. past are 
filled with treasures of fact, thought, and perform¬ 
ance,’ but all that can be done in the social sciences 
is to reveal these products of human genius and 
action with the object of using them as a store 
of wisdom and experience from which guidance to 
policy or conduct may be gained. The experi¬ 
mental sciences, however, are particularly con¬ 
cerned with the discovery of things and principles 
never before known, and not with merely recon¬ 
structing past history. When Galileo first turned 
his small telescope towards the three stars in the 
Belt of Orion and the six in the Sword he saw 
in the field of view eighty stars which had 
never previously been looked upon by human eyes, 
and every such scientific discovery represents a 
similar expansion of the empire of knowledge—a 
Rosetta stone for the interpretation, not of human 
documents, but of the works of the Maker of the 
Universe. 

When this distinction between literary records 
and scientific revelation is understood, no objection 
need be raised to the limitation of the “humani¬ 
ties ” to matters relating to human affairs and 
human nature generally, though historically and 
actually experimental philosophers may claim to 
be humanists with as much right as do men of 
letters and students of social sciences. Prof. 
Smithells himself certainly belongs to this cate¬ 
gory, for he is no narrow pedant, but a man of 
wide interests and wise vision, and - in almost every 
address in the present volume the key-note is 
sounded of science as a noble pursuit and* an 
ethical influence. So much attention is now given 
to material results of scientific research that it is 
refreshing to find a representative of a modern 
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university, which has to look for support largely 
to business men, proclaiming over and over again 
that science teaching is not tO' be justified by 
works alone, but by the spirit of intellectual ex¬ 
pansion, Yet while Prof. Smith ells advocates 
science for its own sake as a necessary part of the 
curriculum in all stages of study, he does not 
overlook the fact that many great developments 
have had their origin in efforts to solve purely 
practical problems; and he illustrates this in one 
address by a sketch of Pasteur’s work. He is, 
however, strongly opposed to the control of uni¬ 
versity teaching by technology, and says frankly : 

“ I consider technical universities to be an educa¬ 
tional mistake and a national danger of the first 
magnitude.” 

The attitude towards knowledge represented by 
this remark is characteristic of Prof. Smithells, 
whose message may perhaps be expressed by the 
phrase: “Foster the spirit of science, and the 
rest shall be given unto you.” This is the ex¬ 
hortation alike to an Indian audience, to gas engi¬ 
neers, to journalists, to students of home science 
and household economics, and to the Workers’ 
Educational Association. It is the motif of the 
whole composition, and discerning ears will distin¬ 
guish it above the din of the market-place and the 
clanging of industrial hammers, and be stimulated 
by it. The best teaching of art, or literature, or 
music, Is that which promotes appreciation of 
what is highest in each of them, and the same is 
true of science, whether the best be the revela¬ 
tion of a law of Nature through disinterested re¬ 
search, the creation of a new industry through 
scientific discovery, or the mental attitude de¬ 
veloped by training in scientific method. Modern 
civilisation is built upon science, and a knowledge 
of Its foundations is therefore essential to all who 
have power to determine the shape of the super¬ 
structure, otherwise It may be destroyed by Its 
own strength. Prof. Smithells pleads eloquently 
and with inspiring conviction on behalf of natural 
knowledge and its human significance, and the 
cause to which he has devoted most of his life 
will be decidedly benefited if his advocacy of it is 
widely read. 


William Osier. 

Counsels and Ideals: From the W tilings of 
■ William Osier, Second edition, Pp. xxiv + 355. 
{London: Oxford University Press, 1921.) 
8 s, 6d. net. 

T would be difficult to overpraise Osier. He 
was heart and soul in love with life—a man 
.lovable, courteous, gracious, of unfailing 
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sympathy, hopeful, generous. Toronto, Montreal, 
Baltimore, Oxford—these universities were the 
stages of his work for mankind: a great teacher, 
a good example to all of us, a foremost representa¬ 
tive of the science and art of medicine. He came 
from America to England as Mr. Lowell came, as 
an Ambassador : and by his culture, his devotion 
to the humanities, and his admirable gift of speak¬ 
ing well and writing well, he delighted Oxford as 
Lowell delighted London. It was an unheard-of 
thing, that Oxford should get a Regius Professor 
of Medicine from Baltimore : but it was a grand 
success. He drew together, in his profession, so 
far as one man could, America and England. He 
came at the end of the Augustan Age in Oxford : 
and it was like home to him. 

There can be no higher praise of his influences 
—and it is not too high—than to say that he 
exercised, in medicine, that secret of teaching 
which Ruskin exercised in painting and archi¬ 
tecture; and it is worthy of note that his writings 
have a touch, and more than a touch, of Ruskin, 
both in thought and in style. Only, life was kinder 
and sunnier to him : Ruskin is tragedy : Osier went 
from one happiness to another. 

The new edition of Dr. Camac’s anthology, 
“Counsels and Ideals,” is good as good can be 
—full of wisdom, learning, humour, practicality, 
and loving-kindness. Not all of us, in the medical 
profession, can ever expect to rise from the ranks. 
For some of us, here and there in Osier’s writings, 
the ideals must appear to be above attainment, 
and the counsels to be counsels of perfection. We 
have not, and we never shall have, his advan¬ 
tages. Yet, as one turns the pages, what a 
treasury of sound advice is in them ! For ex¬ 
ample :— 

(1) “Often the best part of your work will have 
nothing to do with potions and powders, but with 
the exercise of an influence of the strong upon 
the weak, of the righteous upon the wicked, of 
the wise upon the foolish. To you, as the trusted 
family counsellor, the father will come with his 
anxieties, the mother with her hidden grief, the 
daughter with her trials, and the son with his 
follies. Fully one-third of the work you do will 
be entered in other books than yours.” 

(2) “From the day you begin practice, never 
under any circumstances listen to a tale told to 
the detriment of a brother practitioner; and when 
any dispute or trouble does arise, go frankly, ere 
sunset, and talk the matter over, in which way 
you may gain a brother and a friend. ... It is 
the confounded tales of patients that so often set 
us by the ears. . . . There is only one safe rule— 
never listen to a patient who begins with a story 
about the carelessness , and Inefficiency of Dr. 
Blank. Shut him or her up with a snap, knowing 
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full well that the same tale may be told of you a 
few months later.” 

(3) “ Intemperance in the quantity of food taken 
is almost the rule. Adults eat far too much.” 

(4) “Things medical and gruesome have a singu¬ 
lar attraction for many people. ... To talk of 
diseases is a sort of Arabian night's entertainment 
to which no discreet nurse will lend her talents.” 

For graver and more intimate converse with 
Osier’s mind, we have this anthology as our com¬ 
panion—a book worth reading, worth buying. 

Our Bookshelf. 

The Position in Space of the Aurora Polaris , from 

Observations made at the Haldde Observatory, 

1913-14. By L. Vegard and O. Krogness. 

(Geofvsiske Publicationer, vol. i, No. i.) 

Pp. vii-f 172 4-plates. (Kristiania: A. W. 

Br^ggers Boktrykkeri A/S, 1920.) 

This is an elaborate account of observations made 
to determine the height of the aurora, by the 
method originally devised by Stormer, and used 
by him in 1910. The method consists in photo¬ 
graphing the aurora simultaneously at two stations 
some miles apart, and determining its parallactic 
shift relative to the stars. In the present work 
the authors employed a base line of 12-5 kilo¬ 
metres, much larger than the base of only 4-5 
kilometres used by Stormer in his first experi¬ 
ments. 

The lowest height of the aurora is a question 
of long-standing controversy. Many of the older 
observers thought that it reached on occasion to 
the ground level, but Dr. Simpson’s observations 
in the Antarctic led him to think that this was an 
illusion, and certainly it seems very improbable 
if the theories now current of the origin of the 
aurora in corpuscular rays are to stand. Stormer 
never found anything lower than about 40 kilo¬ 
metres, and the present work seems to indicate 
that the lowest values found by him were erro¬ 
neous, the base line employed not being long 
enough for accuracy. Vegard and Krogness find 
the lower limit to range from 73 to 166 kilometres. 
They find an indication of two maxima in the 
height distribution curve, at 100 and 106 kilo¬ 
metres respectively, and incline strongly to believe 
that these are real, and due to the presence of two 
kinds of corpuscular rays. 

The methods of measurement and reduction are 
set out in great detail, and a large number of 
photographs are reproduced. R. 

Dairy Bacteriology. By Prof. Orla-Jensen. 

Translated from the second Danish edition, 

with Additions and Revisions. By P. S. Amp. 

Pp. xii-f 180. (London: J. and A. Churchill, 

1921.) iSs, net. 

This book has already passed through two 
editions in Denmark, and is now translated into 
English. It will be found to present a useful sum¬ 
mary of the subject for the dairy w'orker, giving 
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him information that will be of value m his routine 
work, and will help him in coping with the 
troubles that periodically arise in dealing with 
farm products. 

Milk fresh from healthy cows contains a few 
organisms derived mainly from the air, the udder, 
and the teats; these are nearly all micro-cocci and 
sarcina forms, most of which are without action 
on the milk, though a few acidify and peptonise 
it. Milk which has been less carefully handled 
is liable to contain a great variety of organisms— 
coli, aerogenes, and others from the dung; fluor¬ 
escent bacteria from the water used for rinsing 
the pails; and others from the bedding, stable 
dust, etc. The American “ certified milk ” con¬ 
tains less than 10,000 of these organisms per c.c.; 
this keeps well. The author gives other figures 
for other samples, running up to hundreds of 
millions per c.c. There is a good account of milk 
preservation and treatment. 

Mitteilungen der Naturforschenden Gesellschaft in 
Bern aus dem ]ahre 1919. Pp. lxxv + 2314- 
Tafel 5. (Bern : K. J. Wyss Erben, 1920.) 
The scientific communications published in this 
volume are mainly of local interest. Prof. Ed. 
Fischer chronicles additions to the list of species 
in the flora of Berne which have been noted in 
the past ten years; a large number are aliens 
which have been introduced in various ways. The 
most important communication in point of length 
is by Werner Liidi on “The Succession of Plant 
Associations,” an ecological study of the vegeta¬ 
tion of the Bernese Oberland, with special refer¬ 
ence to the Lauterbrunnen valley. Dr. R. Stager 
describes some myrmecological observations bn 
the Belalp at more than 2000 metres elevation, 
in which he notes the distribution of the seeds of 
The stum alpimim by two species of ant. 
E. Gaumann gives an account of the occurrence 
and area of distribution in Switzerland of the 
species of the parasitic fungus genus Peronospora, 
and there is also a paper on the etiology of the 
“grippe ” by Dr. SahlL 

The Elements of Direct-current Electrical Engi¬ 
neering . By H. F. Trewman and G. E. Cond- 
liffe. Pp. vii-f 219. (London : Sir Isaac Pitman 
and Sons, Ltd., 1921.) 75. 6 d. net. 

The object of this addition to- the many electrical 
text-books is to bridge the gap between elementary 
handbooks and treatises on dynamo design. The 
general principles of induced currents and electro¬ 
magnetism are briefly recapitulated, a few of the 
more common instruments are described, and the 
main features .of the direct-current dynamo and 
motor are treated in a practical way. We are 
pleased that the authors have the courage to use 
the calculus in such an elementary work where it 
simplifies proofs, for, as they rightly point out, “ it 
is essential to all students of engineering.” The 
treatment is apt to be a little too sketchy for the 
second-year student for whom the work is in¬ 
tended, and future editions should remove such 
blemishes as “electric-motive force.” 
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Letters to the Editor, 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents . Neither 
can he undertake to return, or to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications .] 

Relativity and Materialism. 

Prof. Wild on Carr has for a number of years 
been busily engaged in ringing the death-knell of 
materialism, I was therefore not a little surprised to 
read in Nature (October 20) his statement that 
Einstein’s theory was the “death-knell of material¬ 
ism.” I thought, from my previous acquaintance 
with Prof. Carr’s writings, that Bergson, Croce, and 
others had already clone all that was necessary in that 
direction. But no! Prof. Carr has resuscitated it 
for the express purpose of killing it once more. That 
unfortunate doctrine seems to exist mainly for the 
purpose of being periodically slaughtered by professors 
of metaphysics; and we are led to the conviction that 
materialism must have very singular properties to 
survive so many tragic executions. 

Well, it does possess a property which must 
naturally' appear singular to those steeped in meta¬ 
physics—it happens to be true. Scientific material¬ 
ism, as now understood, does not profess to be a 
rounded or final system of philosophy : it is merely a 
name for a few' general principles, laid down by 
science, and selected for emphasis on account of their 
high human significance. Science makes new know¬ 
ledge ; philosophy (rightly understood) does not;. it 
simply collects together certain principles yielded by 
-science, those principles being selected as having some 
.bearing on the deep undying problems of most pro¬ 
found human interest. 

Among the scientific^ principles thus selected and 
emphasised by materialism—and the only one among 
them still seriously controverted—is that’ which states 
that mind cannot exist apart from matter, or as 1 
prefer to put it, that mind is a function of material 
organisms. Prof. Wildon Carr is of opinion that 
.mind can and does exist apart from matter; and he 
is under the impression that this opinion is justified 
by the principle of relativity. So far as I can follow 
his argument, it amounts to this. Space and time 
are relative to the observer; therefore the existence of 
an -observing mind must be antecedent to the exist¬ 
ence of space and time. True; but space and time 
are not matter; they are not objective things; you 
cannot weigh them or touch them; they are part of 
the mental “framework which we erect”for our con¬ 
venience in dealing with external nature. They are 
concepts; just as the number -10 is a concept; hot a 
thing, but a framework into which things can be 
fitted. “ For the concept of relative space-time 
systems the existence of mind is essential.” Prof. 
Carr might with equal profundity have said that for 
the presence of dew the existence of water is essen¬ 
tial, Dew is aqueous; a concept is mental; but let 
me inform Prof. Carr that neither one nor the other 
of these propositions gives the slightest qualm to any 
scientific materialist, nor have they the least relevance 
to the question whether or not mind depends upon 
matter. We are not concerned with “concepts,” 
which, of course, imply the previous existence of 
mind, but with objective things. 

Now Prof. Carr argues that the “ space-time 
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system,” involved by relativity, is conditional on the 
existence of mind. Very well then. It follows that 
if mind were to be extinguished throughout the uni¬ 
verse, the laws at present ascribed to the universe 
1 would cease to operate, or perhaps the universe itself 
| would cease to exist. Now that is an altogether in- 
i credible proposition. If Prof. Carr’s mind were to 
j be extinguished, the laws of nature would still re- 
; main as they are. If everybody else’s mind were 
] also to be extinguished the laws of nature would be 
| unaltered. “Concepts ” would vanish-no doubt; but 
! the validity of the principle of relativity itself does 
not depend on the existence of a mind which can 
I testify to it. Prof. Carr exhibits that incurable con¬ 
fusion between concepts and objects which is 
' common to all those who think that metaphysics is 
a rival method of science in the making of new know¬ 
ledge. 

Relativity of space and time no more conflicts with 
scientific materialism than does relativity of motion. 
But it is idle to argue with sentiment, and it is 
| with sentiment alone that we have to do—sentiment 
unsupported by a fragment of evidence, and asserting 
; itself in flat contradiction to every principle of logic. 
As a mere statement of truth, materialism will always 
reign, as it has reigned now for centuries as the basis 
! of scientific experiment. But on a show of hands it 
1 will always be in a minority; its reign is that of- an 
I uncrowned king. There exists a wide arid universal 
I human sentiment which loathes materialism. That 
] sentiment comes out in many different forms: in 
the vulgar superstitions of the uneducated, in spiritual¬ 
ism, in metaphysical dissertation. They are but the 
same deep sentiment on different intellectual grades, 
but as false and rotten in the higher grades as they 
are in the lower. Everywhere it comes out: in 
physiology we find it as vitalism; among the public at 
large it supports religion, the most powerful single 
factor that has moulded the destinies of civilised 
humanity. Materialism must always be unpopular; 
that is why it is so often being killed. But it is true; 

I that is why it never dies; that is why it never will 
die; unless, indeed, it is one day drowned in the 
floods of oily sentimentalism. 

Two hundred and fifty years ago the world of 
physics was fermenting as it is now. Newton was 
introducing a revolution of thought, comparable to 
the revolution of the last twenty years. Then, as 
now, the sudden upsetting of old ideas had in some 
sense a demoralising effect. There seems a real 
danger that metaphysics may take root, for a brief 
period, amid the general disorganisation consequent 
upon the revolution. A spectator does sometimes see 
most of the game, and I trust it may not be con¬ 
sidered presumptuous in a spectator to sound an old 
note of warning at a time when many insidious inva¬ 
sions of science are being attempted by metaphysics; 
“Physics, beware of Metaphysics.” 

November 18. Hugh Elliot. 


Metallic Colouring of Beetles. 

In reference to Mr. Onslow’s letter on this subject 
in Nature of November 17, I may sav that it requires 
some care to prepare specimens for the pressure test 
The chitinous coat is thick, and is softer below than 
-it is at the colour-producing surface. The inner layers 
should be^ removed so far as possible, and the test- 
piece (which should not exceed 1/50 in. in diafneter) 
cut from the remaining part. 

In my experience, when these conditions are 
attended to the colour vanishes under pressure, and 
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in many cases returns when the pressure is relieved. 
The appearance then suggests a lamp alternately ex¬ 
tinguished and relit. 

The same precautions as to the smallness of the 
test-pieces and the absence of a comparatively soft 
bed under the coloured layer have to be observed in 
the case of metallic feathers. 

The colours of anilin films are not affected by'pres¬ 
sure otherwise than by the optical contact between 
them and the upper quartz lens. 

The same may be said of the colours of tempered 
steel, etc. A simple experiment is to heat a piece of 
polished steel and to remove by polishing a narrow 
band of the coloured part. Then form a series of 
Newton's rings, having this band as a diameter. It 
will be found that in the straw-yellow of the tempered 
part the rings are scarcely displaced as the}' cross 
the band. Further, it may be noticed that when any 
of the colours are gradually polished off the colour 
does not change as the thickness of the layer is 
reduced but merely becomes fainter. 

From this it may be gathered that the colours of 
tempering are not due to interference, at any rate 
in the ordinary sense in which the word is used. 

A. Mallock. 


The Tendency of Elongated Bodies to Set in the North 
and South Direction, 

The letters of Sir Arthur Schuster and Col. E. H. 
Grove-Hills in Nature of October 20 and Novem¬ 
ber 24 under the above heading are interesting, as is 
also the article by Mr. W. D. Lambert in the 
American Journal of Science for September last, to 
which reference is made by the latter, but the ex¬ 
tremely weak gravitational force dealt with cannot 
possibly have any appreciable effect on my apparatus, 
and is certainly quite inadequate to account for the 
results of experiments made with it. Indeed, I 
gather from some of Sir Arthur Schuster’s remarks 
that .he feels that this is the case. The force that 
I have found to exist is another altogether, as I am 
confident anyone who has watched the experiments 
under favourable conditions would admit. 

Mr. Lambert in his article is referring to a sus¬ 
pended rod of 40 cm. length, weighted at both ends, 
and finds for this that the force was only 1 "400,000th 
of a dyne or 1 /400,000,000th of a gram. Now, 
what conceivable effect can such a force have 
on a vertically suspended circular ring or disc 
of the thinnest paper, or other light material, 
of only 3J cm. diameter? And yet it is with these that 
some of the most decisive results of my experiments 
have been obtained. Under favourable conditions the 
N. and S. directive force acting on the disc is by 
no means insignificant, and, indeed, when the skv 
is clear, the barometer high and steady, and there is 
no wind, it is frequently strong enough, when the 
apparatus is placed on high level ground in the open, 
to cause the disc to come to rest in the true N. and S. 
direction in less than five minutes, or to oscillate 
fairlv rapidly (about five seconds interval) a few 
degrees on either side of this line. Moreover, other 
conditions are inconsistent with any purely gravita¬ 
tional theorv being the explanation. I have used both 
suspended discs and pointers floating on paraffin oil, 
and obtained about the same results from both; 
not that one gives the E. and W. direction and the 
other the N» and S. The only difference noticed was 
that the floating pointer took longer to come to the 
N. and S. line. Further, it is not necessarily the 
elongated diameter that turns N. and S., as Sir 
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Arthur Schuster assumes. For instance, if a strip 
of aluminium about 1 in. wide is coiled round into 
the form of a ring and then flattened so that the 
sides almost touch each other, when suspended ver¬ 
tically the flat-surface sides turn N. and S., as in 
the case of the ordinary' discs. Now, if these flat sur¬ 
faces are pulled out so as to form a ring with the 
elongated horizontal diameter several times as long 
as the breadth of the strip, it is not this elongated 
diameter that turns N. and S., but the surface breadth 
of the strip as before. In fact, there is no alteration 
in the direction, but the surface sides of the aluminium 
strip take up the same direction as when they were 
flattened close together. 

In rainy' weather, or when the sky is clouded or 
the barometer is falling, no satisfactory results can 
be obtained, and the disc will then usually turn ap¬ 
proximately towards the bearing of the thickest 
clouds. From repeated experiments it has been found 
that when the apparatus is placed in an iron bucket 
covered with an iron lid, the N. and S. directive force 
ceases to act upon the disc, although it may’ be fairly 
strong in the open at the same time. The force 
appears to be strongest in still, frosty weather, when 
the sky' is clear, even though there may be some 
ground mist. 

Since the apparatus was exhibited at the Royal 
Society’s conversazione in May of last vear many 
more experiments have been made bv observers In 
different parts of the world, extending from Spits¬ 
bergen in latitude 8o° N. to the top of the Cameroon 
Mountain (13,353 ft.) close to the equator, and from 
Canada and the United States to the Red Sea, all of 
which give much the same results that I and others 
have obtained in this country; so whatever may 
happen in other parts, there can be no doubt that 
over this wide area of the earth's surface this N. and 
S. directive force does exist. In one or two other 
cases the results have been indefinite, owing apparently’ 
to the observers having no proper apparatus or the 
weather conditions being unfavourable. Tt is perhaps 
too early yet to sneak positively about the nature of 
this N. and S. directive force, but the conclusion I 
have come to is that, in the main, it must be electric, 
and is probably due to the earth rotating in an electric 
field. ’ E. A. Reeves. 

Roval Geographical Society, 

Kensington Gore, SAY. 


Table for the Duration of Sunset. 

The subioined table was made thus:—From 
Table VI. in the American Nautical Almanac, for 
each date and latitude indicated, the hour of sunset on 
the meridian of Greenwich is taken and corrected for 
equation of time, giving an hour-angle precise within 
im. or 15' (as both local mean time and equation of 
time are rounded off to the nearest minute). From 
latitude, declination, and this hour-angle the semi¬ 
duration of sunset in arc minutes is computed by' the 
differential formula, 

(1) dP 3 =cos h dJx/cos 4 > cos 8 sin P x , 

in which P 3 = hour-angle, 7 i = altitude of sun’s centre, 
<p — latitude, 8 = declination, and dh = sun’s semi¬ 
diameter. As the hour-angle found from the Nautical 
Almanac is for the end of sunset, it is corrected by 
subtracting this approximate semi-duration, and the 
final value in mean time seconds is found by 

(2) dP = 8 cos h dhj cos $ cos 8 sin P, 

in which all sines and cosines refer to mid-sunset, 
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declination and equation of time being constant within 
i/io° or im. 

For computing a very good 10-in. slide-rule was 
used, which gives results as good as the Almanac 
hour-angles will allow and good enough for rough 
comparison with observed durations. (In careful study 
of the effects of atmospheric changes on sunset dura¬ 
tion one would compute each sunset separately, with 
exact hour-angles, formula (2), and four-place 
logarithms.) In copying, the slide-rule results are 
rounded off to whole seconds. 

In a most unfavourable case, winter solstice and 
latirude N. 6o°, 1921, assuming the data of Table VI., 
American Nautical Almanac (given on p. 156, 1922), 
the error of computing may be tested. Computing 
the hour-angles for the beginning and end of sunset 
by the sine formula for time sights with declination 
and equation of time for the moments, and six-place 
logarithms, they are 42 0 15' 16-4^ and 43 0 59' I4*4 ff ; 
the local mean times corresponding are ah. 47m. 37-os. 
and 2h. 54m. 33-05.; the duration of sunset is 
6m. 56-os. =4i6*os. 

The mean hour-angle is 43 0 7' 15*0+ Using this 
in the differential formula (2), four-place logarithms 
give 415*5+3., slide-rule 415*0+5.; so that the dif¬ 
ferential formula is in error by less than , Js., or less 
than | per cent. 

By slide-rale computing the differential formula 
with the hour of Table VI., ah. 54m., the hour-angle 
at end is 43° 45', first approximate semi-duration 51*3', 
final mid-sunset hour-angle 42 0 53'+, final computed 
duration 417*55. This is an error of i*$s. The result 
for the corresponding date of 1922, given in the table 
following, 414s., differs on account of a slight differ¬ 
ence in the equation of time. 

^ For lower latitudes the error grows smaller, as 
sin P approaches 1 and becomes insensitive; e.g, for 
the same date in 192 r and N. 45 0 six-place logarithms 
give 221-5S., four-place 221*7+ s., and slide-rule 221*55. 

For latitudes and dates intermediate among those 
of the table, and for other longitudes, linear inter¬ 
polation suffices about as well as it does for the hour 
of sunset in Table VI., except that the date intervals 
are much longer; sunrise durations may also be inter¬ 
polated. While the dates are for 1922, the values 
given should be good, within their limits of error, 
in other years as well. 

Examination of the ^ table, or of a graph of the 
same, shows that during the. year for any latitude 
there are two maxima about the solstices** and two 
minima about the equinoxes. The maxima are 
sharper than the minima. In low latitudes the 
summer maximum is' less than' the winter, due to 
the smaller semi-diameter of the sun ; but in high 
latitudes, beginning above N. 52 0 , this is reversed, 
due to the unsvmmetricaf and exaggerated effect of 
refraction, which makes the sines of summer solstice 
hour-angles less than those of the winter solstice. At 
the autumnal equinox the duration is somewhat less 
than at the vernal, due to less semi-diameter; this 
holds good for all latitudes where the term “ sunset ” 
has any meaning. Elevation above sea-level would 
have dn effect like refraction. - 

Since even constant refraction may thus reverse 
the effects of changing semi-diameter, * it is clear that 
varying refraction must have considerable effect on 
the duration of sunset. In studying this effect, which 
led to the construction of the table, it is best to obtain 
the hour-angle directly with a watch; for when the 
time-sight formula Js used'an assumption has to be 
made about refraction, and an error in this assump¬ 
tion mar considerably affect' the hour-angle and so 
-computed duration.' Between the tropics this 
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error is of less account than in higher latitudes, but 
it is eliminated by the use of a watch. 

The Duration of Sunset {in Seconds ), 1922. 


Lat.N. o° 10° 20° 30° 35 ° 40 ° 45 ° 50° 52 ° 54 ° 56 ° 58° 60* 

Jan. i .142 144 152 16S 180 197 220 253 270 292 319 356 40s 

„ 15 140 142 150 165 177 192 213 243 258 277 300 328 367 

Feb. 1 . 136 138 146 160 170 184 203 226 239 254 271 292 318 

15 . 133 135 142 155 164 176 193 214 225 237 251 267 287 

Mar. 1 ..131 133 139 I 52 160 171 186 205 215 225 237 251 267 

„ 15.129 131 X37 249 157 168 182 201 209 219 231 243 258 

April 1 . 129 131 137 249 158 169 182 202 210 221 232 245 261 

„ 15 130 132 138 150 159 271 286 207 216 228 241 255 273 

May x . 132 134 241 254 264 177 192 217 229 243 238 278 300 

„ 15 134 136 144 258 169 183 203 230 244 261 281 306 338 

June 1 .136 139 246 163 174 292 212 244 262 283 309 345 394 

„ 15 138 140 148 164 178 194 218 253 272 295 327 368 429 

July 1.137 140 148 164 176 293 216 251 269 292 322 364 422 

„ 15 136 138 145 161 173 288 209 242 258 278 304 337 383 

Aug. 1 . 133 136 143 256 168 181 201 227 239 256 275 298 329 

„ 15 131 133 140 153 262 X 75 291 214 226 238 254 272 294 

Sept. 1 .128 13X 137 249 258 170 184 204 213 224 237 251 268 

„ 15 128 130 136 148 156 167 i8x 199 208 218 229 242 257 

Oct. 1 __ 128 131 137 248 157 i 65 182 200 208 218 229 242 257 

15 . 130 132 139 152 159 271 186 205 214 225 237 251 267 

Nov. x . 134 236 143 156 164 178 195 217 228 241 256 274 295 

„ 15 137 139 246 159 271 185 204 230 243 259 277 300 329 

Dec. 1 . 140 143 150 266 177 293 2x4 245 261 281 305 336.376 

„ is . 142 144 252 16S 181 197 220 254 271 293 322 359 41X 


Mar. 21 . 129 131 137 249 157 168 182 200 209 219 230 243 257 

June 21.13S 140 148 164 177 194 217 253 273 297 328 370 434 

Sept. 23_128 130 136 X 4 8 256 167 181 199 207 217 229 241 254 

Dec. 23.142 145 153 269 181 19S 222 255 273 295 324 362 424 


Willard J. Fisher. 
49 Langdon Street, Cambridge, Mass., 

October 23. 


Relativity; Particles Starting with the Velocity of 
Light. 

I wish to point out a peculiar property of the motion 
of a particle in the theory of relativity when the 
initial speed is that of light. The result is valid for 
both the special and the general theory of relativity, 
but for simplicity I shall consider here only the former 
case. We start, then, with the Minkowski formula, 
ds 2 = c 2 dt 2 -dx 2 -dy 2 -dz i This vanishes for the 

motion of a light-pulse. The interval ds is imaginary 
when the velocity is greater than that of light, and is 
real when the velocity is less than that of light. 

If the velocity v of the particle is always equal to c, 
then all the elementary intervals vanish, so that the 
length-interval between any two positions is always 
zero. If, however, the particle merely starts out with 
the velocity of light and then slows down, so,that^the 
acceleration is negative, the interval between the initial 
world-point P and any other world-point O will not 
be zero, and we raise the following question : What 
is the ratio between the arc PQ and the chord PQ, 
or, rather, what' is the limit of this ratio as Q ap¬ 
proaches P? Here, of course, we mean that both arc 
and chord are measured by means of the interval 
formula. If we use ordinary Euclidean measurement, 
of course the limit of this ratio for real curves is 
always unity. For the Minkowski geometry it turns 
out that the limit is unity whenever the initial velocity 
is less than the velocity of light, but in the excep¬ 
tional case we are now considering we find that the 
limit is actually different from unity, and, In spite 
of ordinary intuition, is actually less than unity. 

Our precise theorem is as follows :—If the initial 
velocity is that of light and the initial acceleration is 
not aero, then the limit of the arc to the chord is |V2, 
which is approximately 0*94. 

If the initial acceleration Is zero, so that the velocity 
remains that of light for neighbouring points, then 
the limit mav have any value. 

That the limit of the, arc to the chord Is not always 
unity for curves • in the Euclidean plane was first 































December 1/1921] 


NATURE 


435 


pointed out by the present writer (Bulletin of the 
American Mathematical Society, vol. 20, 1914, pp. 
524-31), but the exceptions there are all imaginary, 
for the slope of the curve at the initial point has to 
be equal to sj -1. The result is that the limit then 
takes a discrete set of values. It has to be one of 
the numbers 0-94, o*86, o-8o, 0*74, . . . ; the par¬ 
ticular one depending on the contact of the curve with 
the minimal straight line at the given point. If there 
is no contact the value Is unity, but if the contact is 

2\'b 

of order k~ i, then the value Is - 

h 4 " 1 

For Euclidean space of three dimensions it comes 
out that the limit can take all real and complex values. 
The Minkowski space is four-dimensional, and here 
also continuous variation is possible; but the essential 
point is that on account of the minus signs in the 
interval formula the exceptional cases which were 
imaginary in the Euclidean geometry now become 
physically real. This does not mean, however, that 
experimental verification would be easy. Particles 
have been found in radio-emanations where the initial 
velocity is more than nine-tenths that of light, but as 
long as the velocity is actually less than that of light 
the limit we are dealing with is unity. As the 
velocity is increased the limit thus remains unity. It 
takes the exceptional value 0*94 only when the initial 
velocity is actually that of light. Therefore, as the 
initial speed is increased continuously up to c, the 
limit_ jumps suddenly from unity to 0*94. The limit of 
the limit equals 1, but the actual value attained equals 
0*94. Such a discontinuity is perhaps beyond the 
possibility of experimentation, but there is no doubt 
of its theoretical validity. 

If, instead of the Minkowski formula, we use the 
general Einstein relativity theory, we have a curved 
manifold of four dimensions instead of a fiat mani¬ 
fold. The formulas, involving the potentials gn, are 
much more complicated, but again we find excep¬ 
tional values for the limit of the ratio of the arc to 
the chord whenever the initial velocity is that of light 
—that is, whenever the world-line is tangent to a 
null geodesic on the curved manifold representing the 
field of gravitation. Edward Kasner. 

Columbia University, New York, September 20. 


The Softening of Secondary X-rays. 

Dr. A. H. Compton’s letter to Nature of Novem¬ 
ber 17, p. 366, on the softening of secondary X-rays 
directs further attention to a problem of very great 
importance. There is distinct evidence with these 
rays of a change of periodicity which varies with the 
angle of scattering. Such a variation is, perhaps, 
unique in physics, and no satisfactory explanation of 
the facts has been found. Let us consider the his¬ 
tory of the case. 

In 1913 (Phil. Mag., vol. 26, p. 611) I stated that 
when homogeneous rays struck any target the scat¬ 
tered rays were softer (i.e. of louver frequency), and 
that this softening increased with the angle of scat¬ 
tering. This view was a deduction from experiments 
with a heterogeneous primary beam consisting of 
the 7-rays of radium. The experimental results were 
verified bv Dr. Florance (Phil. Mag., vol. 27, p. 225. 

In 19191 working at University College with hetero¬ 
geneous X-rays, I again found that the secondary 
rays were less penetrating than the primary. At the 
time I was not successful In obtaining a homo¬ 
geneous primary beam of sufficient Intensity, for such 
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a beam can be obtained only by reflection from a 
crystal. Later on I was informed that Mr. S. ]. 
Plimpton, on continuing the problem at University 
College, had found evidence which apparently showed 
that when the primary rays were homogeneous, the 
secondary rays were of the same frequency. Hence, 
in a paper to the Journal of the Franklin Institute 
(November, '1920), I endeavoured to account for the 
softening observed with heterogeneous X-rays by 
assuming them to consist of thin pulses, which 
became thicker and softer, and hence of smaller 
apparent frequency as the scattering angle increased. 
Plimpton published his results In the Philosophical 
Magazine for September, 1921. 

The work of Compton (Phil. Mag., vol. 41, p. 749, 
1921, and Phys. Rev., vol. 18, p. 96, 1921), however, 
confirms my original view, although it may perhaps 
be advisable to substitute the term “secondary rays ” 
for “scattered rays.” On working with homogeneous 
X-ray beams he finds the same change as when 
ordinary X-rays of corresponding penetrating power 
are used. Thus secondary X- or y-rays, even when 
homogeneous, decrease in frequency as the angle of 
scattering Increases, and this remarkable relation is 
independent of the scattering medium. 

I have always looked on the secondary rays as 
scattered rays, because the theory of scattering first 
given by Sir Joseph Thomson (“Conduction of Elec¬ 
tricity through Gases,” 1906, p. 321), and since 
developed by other writers, accounts so well for the 
variation in intensity of the secondary radiation with 
angle of scattering, and also for the observed polarisa¬ 
tion of the secondary radiation. This theory, how¬ 
ever, In its present form does not account for the 
changes in periodicity referred to above. 

Compton suggests that the greater part of the 
secondary radiation is fluorescent, i.e. that it is pro¬ 
duced by the secondary jS-ravs which are always 
emitted when X- or y-rays strike anv substance, and 
that the change in periodicity can be accounted for 
by means of the Doppler principle. I believe that it 
can be proved that only a negligible portion of the 
secondary X-rays can be accounted for in this way, 
and hence that this suggestion does not help us out 
of our difficulties. J. A. Gray. 

McGill University, Montreal, November 12. 


University Relief for Central Europe and Russia. 

I shall be grateful for space to bring before 
readers of Nature the following facts concerning the 
activities of the Imperial War Relief Fund, Universi¬ 
ties’ Committee, This committee, which was created 
at an Inter-University Conference which met at LTni- 
versity College, London, on July 7, 1920, at the 
invitation of Lord Robert Cecil, and under the 
auspices of the Imperial War Relief Fund, has set 
before it the aim of presenting to the British uni¬ 
versities the appeal of the universities in the war- 
stricken areas of Europe. 

During the first year of the existence of the Uni¬ 
versities’ Committee 32,000 1 . was raised in co-opera¬ 
tion with every university in Great Britain and 
Ireland. The committee at the opening of this uni¬ 
versity year carefully considered the problem of the 
Central European universities at the present time, 
and decided that it would be absolutely necessary for 
us to maintain the relief work promoted bv the com¬ 
mittee in co-operation with universities all over the 
world throughout the coming year. 

I may sav briefly that the financial panic which 
has swept through Austria in .particular during the 
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last month has threatened the^ very existence of many 
distinguished men in universities of that country. 

The Universities’ Committee has also taken on 
the further responsibility of endeavouring to raise 
funds for the relief of men of learning and students 
in Russia. In careful consultation with Dr. Nansen, 
the committee is establishing those links in Russia 
which shall ensure a wise distribution of the funds 
subscribed. Dr. Nansen has issued a personal appeal 
to the universities of the world to help to save from 
extinction the rapidly diminishing numbers of men 
in Russia who have been able to go through the 
ordeal of suffering to which many of them have been 
subjected during the past few years. May I appeal 
to readers of Nature for their support of the wmrk 
of the Universities’ Committee? 

Further detailed information, which for lack of 
space cannot be given here, Miss Iredale, the 
organising secretary, will always be glad to send on 
application to any reader. 

In a letter to graduate members of the British 
universities on behalf of the men of learning of 
Austria an urgent appeal has been made over the 
following signatures of distinguished representatives 
of learning :— 

William Bragg, 

Bryce, 

A. S. Eddington, 

Richard Gregory, 

Haldane of Cloan, 

Frederic G. Kenyon, 

Walter Lock. 

Donald Macalister, 

Charles J. Martin, 

Henry A. Miers, 

Maurice de Bunsen, 

_ Chairman, Universities’ Committee. 

Fishmongers’ Hall, London Bridge, E.C.4, 
November 21. 


Opfiion 3utens. 

I beg to thank Dr. Gahan and Dr. Stenton for 
their notes on this insect in Nature of November 24,, 
p. 403. I am well aware of the importance of pre¬ 
cision in recording the behaviour of any animal and 
any other natural phenomenon; wherefore I was 
specially careful to ascertain from the persons who 
had been stung by Ophion in my house whether the 
insects had received any provocation. In most of 
the cases brought to my notice (numbering three 
or four in each of the last five years) the person stung 
was asleep, and may semi-consciously have made 
some movement that irritated the fly.' But in the 
case I mentioned as happening last August, the young 
lady was reading in bed and felt the sharp stab on 
her arm before she saw the fly. 

Our experience of the results of the sting differs 
from that of M. R. du Buvsson as quoted by Dr. 
Gahan; but, of course, individuals differ very much 
in susceptibility to poisonous stings. The 'persons 
stung in my house, so far as has been brought to 
my notice, were all young, except one lady more 
than forty years of age. In her case, as in the 
others, the sting was followed bv a painful and 
peculiarly hard swelling which did not subside in 
less 1 than twenty-four hours. 

Dr. Stenton asks whether care was taken to 
identify the species of Ophion. I sent specimens for 
identification to both Dr. Gahan and Mr. J. M. 
'Gordon, wfho concurred independently in pronouncing 
the fly to be Ophion Intern. 

' ' \ ' Herbert Maxwell. 

1 [ Monreith, Whauobill, Wigtownshire, N.B. 
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The “ Zoological Record.” 

The Zoological Record , which was founded in 
1864 by English zoologists, has been issued regularly 
ever since, and contains each year a complete biblio¬ 
graphy of all publications connected with zoology. It 
is now the sole work of the kind, and is invaluable 
to all workers in every branch of zoology. 

Previous to 1914 the Zoological Record formed part 
of the “ International Catalogue of Scientific Litera¬ 
ture,” and was issued under the joint responsibility 
of the Royal Society and the Zoological Society. As 
the Royal Society found itself unable to proceed with 
the volumes of the “International Catalogue” after 
the issue for 1914, the Zoological Society has under¬ 
taken to prepare and issue the volumes for 1915-20 
inclusive at its sole financial risk. 

It is the wish of the Record Committee of the 
Zoological Society to continue the publication of this 
most useful work, but it is obvious that it can¬ 
not expect the society to undertake the heavy 
financial liability involved in publication, unless it 
receives reasonable support from working zoologists 
both at home and abroad. 

I hope, therefore, that all working zoologists who 
agree with me that the suspension of the publica¬ 
tion of the Record would have a most disastrous 
effect on the progress of zoology will either subscribe 
themselves, or will urge the librarians of the institu¬ 
tions wdth which they are connected to do so. 

A prospectus and form of subscription either for 
the whole or separate divisions of the Record can 
be had on application to the Zoological Society. 

W. L. Sclater, 

Editor, Zoological Record . 

Zoological Society of London, London, N.W.S. 


Reflection from Cylindrical Surfaces. 

The cone of light reflected from a cylindrical sur¬ 
face described by Mr. Shaxby in Nature of Novem¬ 
ber 17, p. 369, is discussed in Tait’s elementary 
treatise on Light. 

A related phenomenon, also mentioned in the same 
work, the explanation of which is readily deducible 
from the above, is of interest. I refer to the circle 
of light seen by reflection of a distant point source 
from a bundle of cylindrical surfaces. The surfaces 
may be of any form, the condition being that their 
generating lines must all be parallel to one another. 
The locus of points of reflection is then a conical 
surface containing the source, with its apex at the 
eye of the observer. The axis of the cone is parallel 
to the generating lines of the surfaces. When the 
line joining the eye to the source is parallel to these 
lines, the circle reduces to a point coinciding with' 
the source; when at right angles, the circle becomes 
a great circle passing through the source. 

An everyday illustration of this is to be seen in 
the reflection of a distant street-lamp by the closed 
roller shutters of a shop-window. The points of light 
reflected from the corrugations form an arc of a 
circle which if completed would pass through the 
lamp. 

The circle of light seen when viewing a point 
source through certain crystals is evidently due to the 
same phenomenon, the crystals presumably being 
fibrous in structure or containing enclosures or cavi¬ 
ties with cylindrical surfaces. Some years ago Prof. 
S. P. Thompson submitted some crystals having this 
property to a meeting of the Physical Society of 
London^ C. O. Bartrum. 

32 Willoughby Road, Hampstead, 

November 22. 


Gilbert Murray, 

E. Rutherford, 

M. E. Sadler, 

Arthur Schuster, 
Napier Shaw, 

A. E. Shipley, 

George Adam Smith, 
Ernest H. Starling, 
J, J. Thomson. 
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Science in Westminster Abbey. 


By Eng. -Com. Edgar < 

HTHE ceremony of unveiling a memorial in West- 
minster Abbey to the memory of the late 
Lord Rayleigh, which was held yesterday, Novem¬ 
ber 30, may perhaps lend interest to a short account 
of the memorials to- men of science already there. 
These memorials are more numerous than is 
generally supposed. There are few branches of 
science unrepresented, and in some directions the 
scientific activity of the nation is faithfully re¬ 
flected by the men either buried or commemorated 
within the Abbey walls. Though interments have 
taken place in the Abbey for many centuries, it is 
only within the last two hundred years or so that 
any man of science has been buried there. The 
earliest British representative of science com¬ 
memorated is the young astronomer, Jeremiah 
Horrocks, who died in 1641, a year or two after 
he had watched the transit of Venus. Astronomy 
is further represented by Adams and Sir John 
Herschel, but it is rather surprising that none 
of the Astronomers Royal—Flamsteed, Halley, 
Bradley, Maskelvne, or Airy—is commemorated. 
Mathematics and physics can show memorials to 
Barrow, Newton, Spottiswoode, Thomas Young, 
Joule, Stokes, and Kelvin; geology is represented 
by Woodward, Buckland, and Lyell; chemistry by 
Sir Humphry Davy; while Darwin, Wallace, and 
Hooker are the three outstanding naturalists. 
Surgery, medicine, and engineering all have 
memorials of interest, and to some of these brief 
reference .will be made. 

The first man of science of note to be buried 
in the Abbey was Sir Robert Moray, who played 
a very important part in the foundation of the 
Royal Society, and held the office of presi¬ 
dent up to the time of its incorporation. His 
grave is in the south transept. In his younger 
days an officer in the French army, Moray was 
royalist to the core, and received his knighthood 
from Charles I. He was also a favourite with 
Charles II., and though it is said that he 44 had no 
stomach for public employment,” he served his 
Sovereign In various capacities. Of him Wood 
said that he was 44 a renowned chymist, a great 
patron of the Roslcrucians, and an excellent mathe¬ 
matician/’ while Burnet pronounced him 44 the 
wisest and worthiest man of the age.” Moray 
is among the first of many fellows of the Royal 
Society commemorated in the Abbey, and the first 
of several presidents buried there. It was he who 
proposed Hooke as curator to the society. He 
died suddenly, July 4, 1673, in his pavilion in the 
gardens of Whitehall, and his funeral was carried 
out at the expense of Charles II. 

Two years later the Abbey witnessed the inter¬ 
ment of Thomas Willis, who as a young bachelor 
of medicine at Oxford had taken part in the meet¬ 
ings of the philosophers at the lodgings of 
Wilkins, Petty, and Boyle. Like Moray, a staunch 
royalist, at the Restoration he was made Sedleian 
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1 . Smith, O.B.E., R.X. 

professor of natural philosophy in the place of 

■ the ejected Joshua Crofts. Afterwards he gained 

■ much celebrity as a London doctor, his fame being 
| such that it was said ‘"that never any physician 
i before went before him or got more money yearly 
; than he.” His death took place in his house in 
; St. Martin’s Lane, November 11, 1675, and a 
j week later he was buried beside his wife in the 
; Abbey, “ an honour which he well deserved on 

account of his anatomy of the brain and the dis- 
: cover}’ of saccharine diabetes.” The cost of his 
j funeral is given at 470L 

; In 1677 the Abbey saw the burial of Isaac 
j Barrow, the celebrated mathematician and divine. 

I First to- hold the Lucasian chair of mathematics 
| at Cambridge, Barrow in 1669 had resigned in 
j favour of his pupil, Newton, and during the last 
| three years of his life was master of Trinity. He 
| died on May 4, and was buried not far from 
| Moray in the north transept—now known as 
j Poets’ Corner. 44 He had come,” says Stanley, 

! 44 as master after master had come, to the election 
| of Westminster scholars, and was lodged in one 
! of the canonical houses 4 that had a little stair to it 
| out of the cloisters ’ which made him call it ‘ a 
I man’s nest.’ He was there struck with high fever 
j and died from the opium which, by a custom con¬ 
tracted when at Constantinople, he administered to 
himself.” Another account says he died “in a 
mean lodging at a saddler’s near Charing Cross.” 
Moray, Wallis, and Barrow appear to be the only 
men of science buried in the Abbey during the 
seventeenth century. 

The majority of the graves and monuments to 
men of science are found in the nave and the north 
aisle. Best known of all is the monument to 
Newton in the screen of the choir. Of the long 
inscription upon it Johnson said: 44 Had only the 
name of Sir Isaac Newton been subjoined to the 
design upon the monument instead of a long 
detail of his discoveries, which no philosopher can 
want, and which none but a philosopher can 
understand, those by whose direction It was raised 
had done more honour both to him and them¬ 
selves.” The gravestone close by bears the 
words : 44 Hlc dispositum est quod mortale fuit 
Isaac! Newtoni.” Voltaire was at Newton’s 
funeral, and afterwards wrote: “Newton was 
honoured as he deserved to be both in his life¬ 
time and after his death. The chief men of the 
nation contended for the honour of bearing the 
pall at his funeral. Go into Westminster Abbey; 
admiration is not paid to the tombs of the kings, 
but to the monuments which the gratitude of the 
nation has erected to the greatest men who have 
contributed to its glory. Their statues are to be 
seen there like those of the Sophocles and the 
Plates at Athens, and I am convinced that the 
mere sight of these glorious monuments has 
stimulated more than one- spirit, and has formed 
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more than one great man.” It is from Voltaire 
we have the story of Newton and the apple. He 
was in England from 1726 to 1729, and he learned 
it from Newton's niece, Mrs. Conduitt. 

Buried next to Newton is his great successor, 
Lord Kelvin, while a little farther towards the 
centre of the nave are the graves of Telford and 
Robert Stephenson. Thomas Telford, designer of 
the suspension bridge over the Menai Straits; 
engineer of the Caledonian Canal, first president of 
the Institution of Civil Engineers, “a fellow of 
infinite humour and of strong, enterprising mind,” 
died at 24 Abingdon Street, Westminster, on Sep¬ 
tember 2, 1834, and was buried in the Abbey on 
September 10. Twenty-five years later Robert 
Stephenson, at his own request, was buried beside 
him. Both are commemorated elsewhere in the 
Abbey, Telford by a statue, Stephenson by a 
window. Still nearer the centre of the nave, and 
not far from the spot hallowed to-day as the 
resting-place of the “Unknown Warrior,” is the 
common grave of Thomas Tampion (1639-1713), 
“the father of English watch-making,” and his 
successor, “honest George Graham ” (1673-1751), 
who constructed astronomical instruments for 
Halley and Bradley, and “whose inventions do 
honour to ye British Genius, whose accurate per¬ 
formances are ye standard of mechanic skill.” 
The present tombstone was removed in 1838, and 
for some years, until Dean Stanley replaced it, 
Graham's grave was marked only by a plain 
lozenge-shaped stone. At the west end of the nave 
is the memorial to John Conduitt (1688-1737), 
who married Newton’s niece and succeeded him 
at the Mint. It is within Conduit t’s monument 
that a tablet was placed some forty years ago to 
commemorate the brilliant work of the young 
Lancashire clergyman, Jeremiah Horrocks. 

Of no less interest than the nave is the north 
aisle, the windows of which commemorate the work 
of Richard Trevithick (1771—1833), most fertile of 
inventors, and, like Hedley, Blenkinsop, and 
George Stephenson, one of the fathers of the loco¬ 
motive; the younger Brunei (1806-59), who lived 
just long enough to see the completion of his 
greatest works, the Albert Bridge at Salt ash, and 
the “Great Eastern”; Sir Benjamin Baker 
(1840-1907), joint engineer with Fowler of the 
Forth Bridge; Joseph Locke (1805-60), one of the 
greatest of railway engineers; Robert Stephenson 
(1803-59), constructor of the London to Birming¬ 
ham railway, designer of many famous bridges, 
and, like Baker and Locke, president of the In¬ 
stitution of Civil Engineers; Lord Kelvin 
{1824-1907), the greatest of modern physicists, 
who redeemed the Atlantic cable from failure and 
showed the possibility of utilising the power of 
Niagara; and Sir William Siemens (1823-83), 
electrician and metallurgist, a pioneer of the 
dynamo, and the inventor of the regenerative fur¬ 
nace, and president of the Institution of Mechan¬ 
ical Engineers. 

Beneath these windows are the monuments to 
John, Woodward (1665-1728), professor of physic 
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at Gresham College, founder of the chair of 
geology at Cambridge, and author of an “ Essay 
towards a Natural History of the Earth ”; the 
grave of, and monument to, Sir Charles Lyell 
(1797-1875), “the founder of English geology ”; 
and near the spot where Ben Jonson was buried 
upright in a space 2 ft. by 2 ft.—all he asked for 
—is the grave of John Hunter (1728-93), the great 
anatomist. Originally buried in the vaults of 
St. Martin’s-in-the-Fields, Hunter’s coffin was 
brought to light by Frank Buckland as the result 
of a unique example of “chivalrous devotion to 
the relic of a great man.” At the close of the 
afternoon service in the Abbey on March 28, 1859, 
in the presence of the president and fellows of the 
Royal College of Surgeons, Hunter’s remains were 
re-interred among those of his peers. A little 
past the monument to Richard Mead (1673-1 £54), 
“prince of English physicians,” who attended 
Newton in his last illness, and with whom Wood¬ 
ward fought a duel in the entrance to Gresham 
College, are found the graves of Darwin and of 
Sir John Herschel, “the prose poet of science,” 
whose vow “ to try and leave the world wiser than 
he found it” was amply fulfilled by a life full of 
the noblest effort. 

Further to the east, just within the aisle of the 
choir, and grouped about the tomb of Lord John 
Thynne, fifty years a canon of Westminster, are 
the memorials to- Adams, Stokes, Hooker, 
Wallace, Darwin, Lister, and Joule. Most of 
these memorials are portrait medallions, but that to 
Joule is a tablet, the inscription upon which states 
that it was erected “in recognition of services 
rendered to science in establishing the law of the 
conservation of energy and determining the me¬ 
chanical equivalent of heat,” achievements which, 
in the words of Tyndall at the Jubilee of 1887, 
formed “the largest flower in the garland which 
the science of the last fifty years is able to offer 
to the Queen.” Mention must also be made of the 
statue close by of Sir Stamford Raffles 
(1781-1826), founder of the colony of Singapore 
and the first president of the Zoological Society. 

Standing at the angle of the choir—now known 
as Science Corner—close to the grave of Darwin, 
with the graves of Newton and Kelvin to the south 
and the windows to the engineers to the north, in 
full view of the memorials of Darwin, Stokes, and 
Lister, it may be questioned whether there exists 
another spot which recalls such high endeavours, 
such lofty aims, such devotion to the search for 
truth and the spread of knowledge. The Abbey 
here is a veritable temple of science rivalling in 
interest the Statesmen’s Aisle, the tombs of Plan- 
tagenets and Tudors, and even the Poets’ Comer. 
Here are commemorated those whose guiding star 
was : “ Prove all things; hold fast to that which 
is good.” Here indeed are some to whom apply 
the words: “ A wise man shall inherit glory 
among his people, and his name shall be per¬ 
petual.” 

The south aisle contains four monuments ^ of 
scientific interest, the men commemorated being 
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Martin Folkes (1690-1754), president of the Royal ! 
Society for eleven years; John Freind (1675-1728), j 
who while imprisoned in the Tower began his 
11 History of Physic/ 1 and whose release was a 
condition laid down by Mead when prescribing for 
Sir Robert Walpole; Thomas Sprat (1635-1713), 
Bishop of Rochester and first historian of the 
Royal Society, who concluded his dedication to 
the King: 41 Your Majesty will certainly obtain 
immortal fame for having established a perpetual 
succession of inventors ”; and William Buckland 
(1784-1856), the well-known Dean of Westminster 
and twice president of the Geological Society. In 
the early days of Buckland at Westminster his 
son, Frank, the discoverer of Hunter’s coffin, 
climbed the roof of the nave and by means of a 
long pendulum suspended from it repeated 
Fcfucault’s experiment for showing the rotation of 
the earth. 

Besides the graves of Moray and Barrow 
already referred to, the south transept contains a 
monument to Stephen Hales (1677-1761), “pious, 
modest, indefatigable, and born for the discovery 
of truth/ 5 known to-day for his work on animal and 
vegetable physiology; and another to Sir John 
Pringle (1707-82), reformer of military medicine 
and the predecessor of Banks as president of the 
Royal Society. It was he who, when the world 
of science was torn asunder by the controversy 
over the pointed ends (Franklin’s) and the blunted 
ends (Wilson’s) of lightning conductors, made the 
reply to George III. : “Sire, I cannot reverse the 
laws and operations of Nature.” Buried here is 
also Sir William Spottiswoode (1825-82), who 
died while president of the Royal Society. 

Only a few more memorials remain to be 
noticed. Among these, however, is that of Watt. 
Of all the monuments within the Abbey none has 
called forth more criticism than Chantrey’s great 
work which dominates the little chapel of St. Paul. 
“Well might the standard-bearer of Agincourt,” 
wrote Stanley, “and the worthies of the Courts of 
Elizabeth and James have started from their 
graves in St. Paul’s Chapel if they could have 
seen this colossal champion of a new plebeian art 


enter their aristocratic resting-place and take up 
his position in the centre of the little sanctuary, 
regardless of all proportion • or style in all the 
surrounding objects. Yet when we consider what 
the vast figure represents, what class of interest 
before unknown, what revolutions in the whole 
actual framework of modern Society, equal to any 
that the Abbey walls have yet commemorated, 
there is surely a fitness in its very incongruity.” 
Of Brougham’s inscription Stanley said: “It is 
not unworthy of the omnigenous knowledge of 
him who wrote it or of the powerful intellect and 
vast discovery which it is intended to describe.” 

Watt's great contemporary, Telford, is com¬ 
memorated by a statue in St. Andrew’s Chapel, 
and here are also to be found the memorials to 
Matthew Balike (1761-1823), pupil and successor 
of William Hunter, physician to George III., and 
president of the Royal College of Physicians; Sir 
Humphry Davy (1778-1829), discoverer of potass¬ 
ium and sodium, and inventor of the miner’s 
safety lamp; Thomas Young (1773-1829), founder 
of physiological optics, and called by Rankine “ the 
most clear-thinking and far-seeing mechanical 
philosopher ” of his time; and lastly that to Sir 
James Young Simpson (1811-70), the great Edin¬ 
burgh surgeon, by whose efforts “the fierce ex¬ 
tremity of suffering has been steeped in the waters 
of forgetfulness.” It is here, between the statues 
of Telford and of Mrs. Siddons, and above the 
memorials to Baillie and Davy, that the tablet to 
Lord Rayleigh has been placed. The chapel itself 
forms part of the aisle of the north transept, to 
which entrance is gained through the gates of 
, the Ambulator}'. Sir John Franklin, Admiral 
j McClintock, who discovered the relics of the 
Franklin expedition, and Admiral Kempenfelt, all 
f have their monuments here, while across the 
transept can be seen the window erected to the 
memory of the officers and men who were 
drowned in the Bay of Biscay through the cap¬ 
sizing of H.M.S. Captain, an eloquent reminder 
of the necessity of making adequate scientific re¬ 
search before embarking upon a great practical 
experiment. 


The Nitrogen Problem . 1 


T HE results of a detailed examination of the 
problem of nitrogen fixation were given in 
the comprehensive Final Report of the Nitrogen 
Products Committee of the Ministry of Munitions, 
published in 1920, and already noticed in these 
columns (vol. 104, pp. 533 and 569; vol. 105, 
p. 201). As the Ministry of Munitions is no 
longer in existence, the Department of Scientific 
and Industrial Research has arranged for the 
publication of the additional statistical information 
which has been accumulated since that time. This 
Supplementary Report has been drawn up by Dr. 
J. A. Harker, the director of the Nitrogen Re- 

1 Statistical Supplement to the Final Report of the Nitrogen Products 
Committee of the Ministry of Munitions. Department of Scientific 
and Industrial Research. (Published by H.M. Stationery Office, 1921.) 
m. net. ’ 
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search Laboratory under the Ministry of Muni- 
tions. It deals with the statistical aspect of the 
| Chile nitrate industry, the saltpetre industry, the 
j nitric acid industry, the ammonium sulphate in- 
j dustry, the synthetic ammonia industry, the Nor¬ 
wegian fixation industry, the cyanamide industry, 
the ammonia oxidation Industry, and the fertiliser 
industry. It includes, in addition, a variety of 
miscellaneous statistics relating to the world’s 
production of fixed nitrogen, national internal 
| sources of fixed nitrogen, the world’s fixation 
1 plants and powder requirements, and the prices of 
nitrogen fertilisers in England and Germany. The 
whole concludes with a reference to the present 
position of nitrogen fixation in this country. 

One of the most remarkable of post-war experi- 
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enees is to be seen in the widespread demand for 
fixed nitrogen products, especially in the form of 
fertilisers. In certain countries it is found that 
although the potential output has been greatly 
increased by the provision of large fixation plants 
during the period of the war, yet the total demand 
for fixed nitrogen is growing at am even greater 
rate. The same phenomenon is seen in the United 
Kingdom, which mainly relies upon imported 
Chile nitrate and home-made sulphate of am¬ 
monia. The consumption of nitrogenous fertilisers 
in 1919 was nearly two and a half times that in 
an average year before the war. The world’s re¬ 
sources in nitrogen products have doubled during 
the last eight years. It is, however, to be re¬ 
marked that while the percentage of the whole 
output contributed by the Chile nitrate industry 
decreased to one-half, the proportion contributed 
by the fixation industries has increased from 4^per 
cent, of the whole in 1912 to 43 per cent, in 1920 
— i.e. an increase in percentage of tenfold. The 
fixation industries are, in fact, now the largest 
contributors to the nitrogen requirements of the 
world. Cyanamide plant was largely extended 
during the war, and its present potential output 
is larger than that of any other fixation '"process. 

The Supplement contains a series of tables deal¬ 
ing with the world’s consumption of Chile nitrate 
during the war period, the total shipments and 
the British consumption during the same period, 
and the amount used for fertilisers and that allo¬ 
cated for war purposes. The figures, as might be 
expected, show violent fluctuations, due to a 
variety of causes, such as labour difficulties In 
Chile, shortage of coal, difficulties of transport, ex¬ 
cessive freight charges, liquidation of Avar stocks, 
etc. The statistics are Interesting, but as they are 
wholly abnormal it would serve no useful purpose 
to analyse them in detail. 

As regards the saltpetre industry, it is note¬ 
worthy that whilst of the Imports into the United 
Kingdom about two-thirds came from Germany, 
this during the war period was more than re¬ 
placed by the growth of the Indian industry, 
which in 1916 attained more than six times its 
pre-war extent. In 1919 the supply from this 
source had declined to about one-third its maxi¬ 
mum amount. 

It need scarcely be said that the war had an 
enormous influence on the nitric acid Industry. 
The annua! pre-war production of nitric acid In 
this country was estimated at 15,000 tons oh 100 
per cent, acid, mainly for the manufacture of dye¬ 
stuffs and explosives. The output in 1917 reached 
237,000 tons, of which only 12,000 tons were used 
for other purposes than explosives. 

The available information relating to the pro¬ 
duction of by-product ammonium sulphate is ad¬ 
mittedly incomplete. During’the war the market 
price, of course, steadily, rose, and in 1919 the 
average price in the home market was nearly 
double that in 19x4; the export price was 
201. 12$. Sd. f.o.b. U.K. ports. Germany, which 
.heads- the list of consumption, uses, at, the, present 
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time nearly double the amount consumed in the 
United Kingdom. In fact, she utilises nearly one- 
third of the world’s consumption, mainly, of 
course, as a fertiliser. 

As regards the synthetic ammonia industry,, 
which is practically confined at present to Ger¬ 
many, it is estimated that the combined maximum 
output of the works at Oppau, and Merseburg 
when completed, will be about 1050 metric tons 
of ammonia per diem. 

The Norwegian fixation industry has steadily 
developed since 19x3. It is concerned with the 
synthetic production of the nitrates of calcium, 
ammonium, and sodium, sodium nitrite, cal¬ 
cium cyanamide, and, intermittently, of nitric 
acid. 

It is interesting to note that the general im¬ 
pression, sedulously cultivated by a certain section 
of German manufacturers, that the cyanamide in¬ 
dustry is doomed is not borne out by the facts. 
There was a rapid extension of it during the 
period of the war, the world’s production in 19x7 
being about three times that of 1914. Nine new 
works were erected in France, and the U.S. 
Government established in Alabama what is now 
the largest cyanamide factory in the world, with; 
a capacity of about 200,000 tons of 20 per cent, 
cyanamide annually. As has already been stated, 
the cyanamide process is still the largest contribu¬ 
tor to the w-orld’s nitrogen supply by fixation 
methods. 

The ammonia oxidation industry practically 
owes its development to the war, due to Ger¬ 
many’s Imperative need for nitric nitrogen when 
her external supplies were cut off. Plants were 
also erected in America, France, Italy, and other 
countries, but complete statistics of production 
are not available. Details are given in the Sup¬ 
plement of the total annual output of two plants 
, in Germany and two in America, amounting In 
the aggregate to 450,000 tons of 100 per cent, 
nitric acid. 

An instructive table is given of the world’s out¬ 
put of nitrogenous fertilisers, in metric tons, over 
the period 1910-18, for which complete statistics 
are alone available. The figures for Chile nitrate 
and by-product ammonium sulphate fluctuate, but, 
on the other hand, the synthetic products show a 
rapid increase, especially in synthetic ammonium 
sulphate, which is now practically equal to the 
by-product salt. 

Col. White contributes certain statistical tables 
to the Supplement, one of which affords an ap¬ 
proximate measure of the degree of economic 
independence of the several countries referred to 
as regards their internal sources of fixed nitrogen. 
Judged by this standard, Germany has four times 
the degree of economic independence of this 
country or of France, and' six times that of the 
United States. Germany need no longer fear that 
even the most rigorous blockade will interfere 
with her supply of nitric nitrogen for munition 
purposes. 

Tables are also given of the price of nitrogem 
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fertilisers in England and Germany, but as the 
economic conditions in the two countries were, 
and .still are, wholly abnormal and scarcely com¬ 
parable, it is not easy to determine their actual 
significance or to forecast their eventual import¬ 
ance. 

In conclusion, reference is made to the attempts 
to develop nitrogen fixation in this country by 
Messrs. Brunner, Mond, and Co., who have taken 


over the projected Government factory at Billing- 
ham, and by Cumberland Coal Power and 
Chemicals, Ltd., who are to work the Claude pro¬ 
cess of synthetic ammonia. 

The entire Report constitutes one of the most 
valuable lessons of the war, and deserves the most 
serious study. The subject of nitrogen fixation 
has not yet received the attention in this country 
which its great importance merits. 


Obi' 

Emile Boutroux. 

HE death of Emile Boutroux at the age 
of seventy-six is the loss not only of one 
who has been for a generation a central figure in 
the circle of French philosophy, known everywhere 
in Europe and America, but also of one who* by the 
charm of his personality seemed to embody all 
that is most attractive in the French genius. It 
will necessarily cast a gloom on the meeting of 
the Society Francaise de Philosophic which is to 
be held In Paris between Christmas and the New 
Year and to which English, American,, and Italian 
philosophical societies are sending delegates, for 
he was to have been its president d’honneur. To 
those who have known him at former international 
philosophical congresses his loss will mean much 
more than his vacant chair. 

The last years of Boutroux's life had been sad¬ 
dened by the loss of friends. He felt deeply the 
death of his brother-in-law, Henri Poincare, in 
1913 at the age of fifty-eight, cut off, as it seemed, 
in his full intellectual strength. In a conversation 
with the present writer a few years ago he re¬ 
marked that his one dearest wish was to be able 
to show the fruitfulness of Poincare’s ideas in 
philosophy. In 1919 he lost his wife, who had 
been for many years his inseparable companion 
at home and in all his lecture tours in foreign 
countries. Yet with all the weight of sorrow and 
the increasing infirmities of old age (he suffered 
much from deafness and eye trouble) he retained 
to the end his extraordinary vivacity and 
charm of conversation and his power of sym¬ 
pathetic control when addressing a meeting. 

Emile Boutroux represents a distinct and very- 
important position in the history of contemporary- 
philosophy, especially in relation to the modern 
scientific revolution. From his student days he 
devoted his attention to that conception of a uni¬ 
versal determinism which, from the time of 
Descartes down to the great scientific develop¬ 
ment in the nineteenth century, had seemed to be 
the absolute and necessary- basis of physical 
science. In 1874 he presented a thesis to the 
Sorbonne for his doctorate. It was entitled “De 
la Contingence des Lois de la Nature. 7 ’ For 
twenty years this book attracted little attention 
outside the circle of his students and philosophical 
colleagues. He -was fully engaged in lecturing 
and teaching, and some of his lecture courses 
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! were published as studies in the history of philo¬ 
sophy. In 1895, however, at the urgent request 
of his friends, he republished his thesis in its 
original form, and since then it has gone through 
innumerable editions and has been translated into 
all the principal languages. 

The main idea of the thesis Boutroux probably 
owed to his older contemporary, Lachelier, but 
the work itself is of striking originality. The 
' argument is that nowhere, not even in the logical 
i syllogism, do we get the type of necessity which 
f is represented by the proposition of identity, 

I A is A, and y*et this and nothing short of 
this will satisfy the ideal of universal science. • 
He went on to prove that the more we advance 
from the abstract to the concrete, from mathe- 
! matics to physics, from physics to biology, from 
biology to psychology, the more we see the range 
of necessity "being restricted and that of contin¬ 
gency 7 growing larger. The suggestiveness of 
j his theory rather than the systematic expres- 
! sion which he was able to give to it marks 
! its importance. It places him in the direct line 
| of that philosophical speculation which, starting 
I with Maine de Biran in the beginning of the nine- 
■ teenth century-, may be traced through Ravaisson, 

| Lachelier, and Boutroux himself to the present 
; philosophers, Bergson, Le Roy, Blondel, and 
1 Laberthoni£re, all of whom were at one time his 
| pupils. , H. W. C. 


Prof. Peter Thompson. 

Prof. Peter Thompson, whose untimely 
| and deeply lamented death occurred at Pen- 
: maenm^wr on November 16, early showed an un¬ 
usual aptitude for human anatomy. He obtained 
a special mark of distinction in the subject when 
a student, and it gained him the gold medal on 
taking the M.D. (Victoria) from Owen’s College, 

| Manchester. He soon won a reputation as a bril¬ 
liant and enthusiastic teacher after he was ap¬ 
pointed senior demonstrator of anatomy at Owen’s 
College. This reputation he fully maintained when 
he came to London, first as lecturer at the Middle¬ 
sex Hospital, and later as professor of anatomy at 
King’s College. In 1912 he w 7 as elected professor 
| of anatomy and dean of the medical faculty of the 
| University of Birmingham. 

f Prof. Thompson’s contributions to the literature 
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of anatomv were numerous and valuable. His 
first* a monograph on the myology of the pelvic 
floor (1899), was in one sense his greatest. Not 
only does it give evidence of most painstaking, 
laborious, and exact work, but it sheds much light 
on one of the most complex mvological problems 
to be found in the human body. At the instiga¬ 
tion of Prof, (now Sir George) Thane, he spent 
the summer of iqo6 in Prof. Wiedersheim’s 
'laboratory at the Anatomical Institute of the Uni¬ 
versity of Freiburg, where he studied wax plate 
reconstruction under Prof. Keibel. Peter Thomp¬ 
son must be regarded as one of the pioneers in 
this country of wax plate reconstruction as applied 
to the human embryo, and his description of a 
2*5 mm. human embryo of twenty-three paired 
somites, published in 1907, is now a classic. His 
whole-hearted enthusiasm and devotion to the new 
method of investigation infected not only his 
pupils, but also many colleagues and friends, much 
subsequent embryological work in this country 
being due primarily to his example and investiga¬ 
tion. He was a most valued and assiduous 
member of the Anatomical Society of Great Britain 


and Ireland, serving in turn as secretary, 
treasurer, and vice-president, and contributing 
largely to its communications and discussions. 

Prof. Thompson had the great gift of human 
sympathy in a wonderful degree, always took the 
keenest interest in the activities of others, and 
was greatly beloved by pupils and colleagues 
alike. His happy spirit and optimism never failed 
him even during the many dark days of illness 
and his memory will be held precious by all who 
knew him. 


We regret to announce the death in Montreal 
on October 25 of Sir John Kennedy, consulting 
engineer of the Montreal Harbour Commissioners! 
From an account of his career which appears in 
the Engineer for November 11 it appears that 
he became blind in 1907, and at the time of his 
death he had reached the age of eightv-three 
years. The Institution of Civil Engineers elected 
him a member, and for some time he acted as 
a member of council. He was one of the founders 
of the Canadian Society of Civil Engineers, of 
which he was elected president in 1892. 


Notes. 


Ox Thursday, November 24, Field-Marshal Earl 
Haig, who was accompanied by Lady Haig, unveiled 
memorials erected to the memory of members of the 
Institution of Mining and Metallurgy and the Insti¬ 
tution of Mining Engineers who fell in the great war. 
The proceedings were opened by Mr. F« W. Harbord, 
president of the Institution of Mining and Metallurgy, 
and Col. W. C. Blackett, past-president of the In¬ 
stitution of Mining Engineers (in the absence of Sir 
John Cadman, the president). In the course of his 
address, Earl Haig expressed his satisfaction in 
having the opportunity to pay a personal tribute 
to a section of those many thousands of brave men 
who fought under his command, and to say a few 
words of - special thanks to a body of men whose 
work in France seldom drew upon itself much notice 
or glory at the time, but was surpassed by none in 
the demands it made upon the skill, courage, and 
resolution of the individuals concerned, or in the 
service it rendered to the Army as a whole. He then 
referred in greater detail to the arduous and dan¬ 
gerous work accomplished by the Tunnelling Section 
of the Royal Engineers at Messines, on the Somme, 
and in other places, and concluded with an eloquent 
appeal for those who were left to learn the lessons 
taught by the men who had given the last full 
measure of their devotion to the cause they had so 
worthily upheld. The unveiling of the memorials 
was followed by a solemn silence of one minute’s 
duration, after which Lord Haig 'pronounced the 
words: “Their name fiveth for evermore,” and the 
Last Post ” and “ Reveille ” were sounded. 
General Sir W. A. Liddell, Director of Fortifications 
and Works, and other distinguished generals and 
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the officers and councils of the two institutions were 
present at the unveiling. The memorials are placed 
in the library at Cleveland House, 225 Citv Road, 

| E.C. 

i Mr. K. Rasmussen’s report of the progress of his 
I expedition has reached Copenhagen. According to the 
j Times> the expedition’s vessel, the Sea King , did not 
| reach the projected station at Lyon Inlet, in Melville 
Peninsula, until September 8, being delayed by heavy 
pack and engine trouble. A base was established 
on a small uncharted islet, named Danish Island, off 
Lyon Inlet. Mr. Rasmussen is well pleased with the 
situation as a centre for research, and reports plenty 
of bears, reindeer, and hares in the neighbourhood. 
Walrus and seals were seen daily in the sound. Ruins 
of Eskimo dwellings show that Danish Island was 
formerly inhabited. Mr. Rasmussen hopes to be able 
to trace the route of migration of the Eskimo through 
this region. When the report was dispatched he and 
a companion were setting out to visit the nearest 
tribes in the countryside, travelling by dog-sledge. 
The next report may be expected at the end of April, 
and will be sent via Fort Churchill and Winnipeg. 

Dr. E. N. Miles Thomas has resigned the keeper- 
ship of the Department of Botany of the National 
Museum of Wales. 

A discussion on “Certain Geological Consequences 
of the Cooling of the Earth ” will be held in the 
rooms of the Royal Astronomical Society on Friday, 
December 2, at 5 p.m. The chair will be taken by 
Sir Jethro Teall. Dr. H. Jeffreys will open the dis¬ 
cussion, which will be continued by Dr. Jeans, Prof. 
Lindemann, Dr. Evans, and Col. E. H. Grove-Hills. 
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The Royal Society of South Africa has elected the 
following officers for 1922:— President: Dr. J. D. F. 
Gilchrist Hon. Treasurer: Dr. L. Crawford. Hon. 
General Secretary: Dr. W. A. Jolly. Members of 
Council: Sir Carruthers Beattie, Mr. S. H. Haugh- 
ton, Mr. S. S. Hough, Dr. C. J. Juritz, Mr. C. P. 
Lounsbury, Prof. J. T. Morrison, Dr. A. Ogg, Dr. 
A, W. Rogers, and Dr. R. B. Young. 

We learn from Science that Dr. Harlow Shapley, 
formerly of the Mount Wilson Solar Observatory, has 
been appointed director of the Harvard College Ob¬ 
servatory in succession to the late Edward C. Picker¬ 
ing. and that Dr. Joel Stebbings, director of the 
Washburn Observatory and professor of astronomy at 
the University of Wisconsin, is to succeed Prof. G. C. 
Comstock as director of the observatory in July next. 

The Trustees of the British Museum have decided 
to open the Natural History Museum to the public 
every Sunday from 2.30 p.m. to 6 p.m., commencing 
next Sunday, and on weekdays from 10 a.m. to 5 p.m. 
in the winter months, October to February, and from 
10 a.m. to 6 p.m. in the summer months, March to 
September. Previously the hours of admission on 
Sundays have varied with the season of the year. 
The museum will be closed on Christmas Day. 

Lt.-Col. H. H. God win-Austen, Nore, Godaiming, 
asks us to make known that a portfolio of his Indian 
sketches is missing from the rooms of the Royal Geo¬ 
graphical Society, Kensington Gore, London, S.W.7, 
and he hopes that publicity will lead to its recovery. 
The portfolio is very large and heavy, about 2 ft. 4 in. 
by 1 ft. 6 in., strongly bound in black cloth. On the 
outside cover are set out the names of the countries 
the sketches were made in—Burma, Kashmir, etc.— 
the lettering cut out in gilt paper and pasted on. The 
portfolio contains about 160 sketches in water-colour, 
sepia, and pencil (a few loose), of which there is nearly 
a complete list made. 

At the meeting of the Sociological Society held on 
November 22, a lecture on “The Successors of 
Austria-Hungary: Some of their Problems ” was 
delivered by Dr. R. W, Seton Watson. Mr. G. P. 
Gooch was in the chair, and his Excellency the 
Czechoslovak Minister was present, as well as repre¬ 
sentatives of the Rumanian and Jugo-Slav Legations. 
Dr, Seton Watson said that of all States Austria- 
Hungary had been the most complex, presenting not 
only a great diversity of languages and races, but 
also a peculiar divergence of culture. Its disappear¬ 
ance had been a unique event in history, similar only 
to the fall of the Roman Empire, caused, however, 
not by any general action of other States, but by slow 
political disintegration due to the lack of any under¬ 
lying and unifying idea. Criticism of the Treaties of 
St. Germain and Trianon is easy, but clear-cut fron¬ 
tiers on ethnographical lines qre unattainable, such is 
the intermixture of races. A complete political and 
social transformation is going on in Europe east of 
a line from Konigsberg to Trieste, the chief, if not 
the only, citadel of reaction being Hungary. The 
lecturer went on to give a detailed account of the 

NO. 2718, VOL. 108]. 


reforms developing in the succession States, paying 
a special tribute to the achievement of the Czecho¬ 
slovak Government in the assignment of its various 
types of lands to the small holders and in education. 
In Jugo-Slavia, and in Rumania too, education is 
going forward. In all the succession States religion 
is becoming democratised and obscurantism has dis¬ 
appeared. We have here a vast laboratory of 
political, economic, and educational experiments. 

Mr. T. Stevens, who laid down the hydraulic plant 
for the Niagara Power Station' so long ago as 1S87, 
gave a very interesting lecture on “ Hydraulic Power 
Development ” at Faraday House on November 22. 
He emphasised the fact that the large water-power 
undertakings at Niagara, Shawinigan Falls, Montana, 
etc., had all to wait ten or twelve years before they 
developed a paying load. In London experts had 
stated recently that we should build large power 
stations first, and then the load would be sure to 
come. Speaking as a hydro-electric engineer, he said 
that all his experience showed that such a procedure 
would be financially disastrous. He showed a strik¬ 
ingly beautiful photograph of the Shawinigan Falls 
enveloped in virgin forest and a recent photograph of 
the falls with not a tree left and surrounded by un¬ 
lovely factories and houses. The town, however, has 
a flourishing population of 12,000, who have been 
attracted by the cheap power available. He also 
showed beautiful photographs of the Yguazu Falls, on 
the border line between Brazil and Argentina, which 
are among the largest falls in the world. Both the 
Yguazu Falls and the Victoria Falls on the Zambesi are 
situated in tropical countries, and the power available 
varies widely during the different seasons of the year. 
He pointed out that maximum power does not neces¬ 
sarily coincide with the maximum flow. For instance, 
a small fall near Yguazu had a 90-ft. drop and a good 
stream of water in the dry season. In the flood season 
the falls completely disappeared owing to the raising 
of the level of the lower part of the river. Owing to 
the great distances from the nearest centres of 
population of both the Yguazu and the Victoria Falls, 
he thought it most unlikely that they would attract 
an industrial population to their neighbourhood. 

In 1910 Major Patton came to the conclusion that 
the bed-bug is the invertebrate host of the parasite 
(the Leishman-Donovan body) of kala-azar, a disease 
of India and other tropical countries. Major Patton 
adduces further evidence in the Indian Journal of 
Medical Research , vol. 9, 1921, pp. 240, 252, and 255, 
in proof of this and Mrs. Helen Adie describes intra¬ 
cellular developmental forms of the parasite in the 
cells of the stomach of the bed-bug. 

Prof. Raymond Pearl, in a paper in Science 
(vol. 53, p. 120, 1921), shows the exceedingly transi¬ 
tory effect of war, with its accompanying epidemic 
and other diseases, upon the rate of growth of popu¬ 
lation. In Vienna, for example, in spite of the dis¬ 
tressing conditions which have prevailed there, it is 
probable that in 1920 the births will have exceeded 
the deaths. Prof. Pearl concludes that war and 
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devastating epidemics make the merest ephemeral 
flicker in the steady onward march of population 
growth. 

In recent papers, Marshall and Yassalls described a 
method of treatment of sleeping sickness which, they 
claimed, gives results better than any other (Nature, 
vol. 107, p. 540). It consists in giving intra-venously 
•a dose of neo-kharsivan, and afterwards withdraw¬ 
ing blood and injecting the serum into the spinal 
canal. In a critical review on the subject in the 
Tropical Diseases Bull., vol. 18, 1921, p. 155, Dr. 
Warrington Yorke expresses the opinion that the 
theoretical grounds upon which the treatment is based 
are probably incorrect, that the treatment is not new, 
and that the results so far published fail to substan¬ 
tiate the claim that this treatment gives Better results 
than other methods. 

The Ministry of Health has published as No. 9 
of the series of Reports on Public Health and Medical 
Subjects (H.M. Stationery Office, 1921, 3d. net) a 
paper by Dr. J. M. Hamill entitled “Diet in Rela¬ 
tion to Normal Nutrition.” Dr. HamilTs object was 
to provide the general public with a straightforward 
account of the present state of knowledge. The 
study of nutrition involves a knowledge of highly 
technical matters, and it is difficult to present even 
the end results both clearly and truthfully to the 
mind of an untrained reader. Dr. Hamill has suc¬ 
ceeded in combining intelligibility with veracity, and 
his report should be of great value to those who 
wish to know? more of dietetics than just sufficient 
to provide material for chatter about vitamins. As 
so often happens, the daily Press has been respon¬ 
sible for evil as well as good in popular scientific 
education regarding nutrition. Recent discoveries in 
connection with accessory food factors have been so 
striking that the newspaper reader has perhaps rather 
lost sight of the more prosaic, but not less important, 
subject of energy values. 

The relationship of climate to disease has received 
•more attention in popular talk, based on impressions 
and individual experiences, than from the exact 
inquiries of the medical statistician. There can be 
few’ places in this country that have not been at 
•one time or another described as “bad for rheu¬ 
matism ” by some inhabitant. A paper by Dr. Matthew" 
Young (Journal of Hygiene, vol. 20, p. ,248) on the 
•regional distribution of rheumatic fever is therefore 
all the more welcome. He shows that it is definitely 
more common, as judged by fatalities, In the north 
.and west than in the midlands, east, and south of the 
British Isles, and finds substantial correlations, posi¬ 
tive between the death-rate and the mean annual 
rainfall and negative between the death-rate and the 
mean annual temperature. The 'data are plainly open 
to the criticisms which can be made of any of the 
mass figures of the Registrar-General, but Dr. Young 
•seems to have made out a strong case for an associa¬ 
tion between acute rheumatic infection, a high r ain - 
tall, 'and a low temperature. There are many things 
-which show the same difference between the north- 
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west and south-east in this country— e.g. many 
animals and plants, the relative abundance of oats 
and wheat in cereal crops—and one which is par¬ 
ticularly relevant in questions of disease and scarcely 
susceptible of numerical expression is the general 
standard of civilisation. 

No definite instance of sexual differences in colour 
among Chelonia appears to have been clearly estab¬ 
lished. Considerable interest, therefore, attaches to 
the observations of Mr. S. F. Blake (Proceedings of 
the United States National Museum, vol. 59) on sixty 
specimens of the spotted turtle, Cleyyimys guttata, 
showing that this species possesses colour characters 
distinctive of each sex. The male has dusky jaws, no 
mandibular yellow r -orange stripe, the throat but 
sparsely speckled with yellow, a slightly developed 
supra-auricular streak of yellow, and the crown of the 
head without spots. The female, on the other hand, 
has yellow jaws, a well-marked mandibular yellow- 
orange stripe, the throat densely spotted with 
yellow, a well-developed supra-auricular streak of 
yellow, and the crown of the head with several 
yellow spots. It is of special interest to learn 
that these sexual differences in colour can be 
detected clearly in very young specimens only a few 
weeks old. 

The director (Dr. E. J. Russell) and librarian (Miss 
Man" S. Aslin) have published U A Catalogue of 
Journals and Periodicals in the Library of the 
Rothamsted Experimental Station, Harpenden.” The 
■ library began to develop in 1913, when the late Lady 
Gilbert presented the books and journals belonging 
to Sir Henry Gilbert. These were added to others 
previously given by Sir John Lawes. Expansion 
became possible through the support of many indi¬ 
vidual donors, .learned societies, and Departments of 
Agriculture throughout the world. The library now 
contains most of the books and journals which the 
agricultural expert needs to consult. Though the 
library is not open to the general public, permission 
to use it for purposes of reference can be obtained on 
application to the director. The catalogue, which 
occupies 70 pages, is divided into sections according 
to subjects, the first and largest section dealing with 
agriculture, to which 50 “pages are devoted. Other 
sections are devoted to animal husbandry, bacterio¬ 
logy, biology, botany, chemistry, education, entomo¬ 
logy, forestry, horticulture and market-gardening, 
irrigation and reclamation, meteorology, general 
science, technology, and zoology. A large number of 
reports on special subjects are included in the cata¬ 
logue, but no attempt is made to index individual 
papers contained in the regular journals. Names of 
authors do not, therefore, appear. The catalogue 
should he useful to those who are able from time 
to time to visit Rothamsted and use its library. It 
should also serve as an excellent guide to those who 
wish to get together a collection of authoritative 
reports-on agriculture. 

The Kenya Department of Agriculture has published 
the meteorological records for 1920, the twelfth annual 
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report for the Colony and Protectorate. At the end 
of the rear there were 21 stations observing tempera¬ 
ture and rainfall and 180 stations observing only rain, 
making a total of 201 stations. The report mentions 
that the principal feature of the year was the ab¬ 
normal rainfall experienced generally in November 
and December. Observations of atmospheric pres¬ 
sure are given for Mombasa, Nairobi, and Londiani; 
the range in the different months is small. Mean 
daily levels of Victoria Nvanza for morning and after¬ 
noon are given throughout the year 1920, and the 
average levels are given for each month and for the , 
years 1904-20. There is a sheet of diagrams at the j 
end of the report showing the normal rainfall, also j 
the rainfall for 1920 and its difference from the normal, j 
together with curves showing the monthly rainfall 
and the difference from the average at twenty-four 
representative stations. Monthly average rainfall 
tables for 126 stations are given for a number of 
years, the period varying from twenty-nine years at 
Mombasa and twenty-six years at Malindi to as short 
a time as two years at some stations; there are, 
however, forty-seven stations with observations for 
ten years and more. The yearly averages range from 
95 in. at Meru (Eyembe Mission! to as little as 7-32 in. 
at the northern frontier (Wajir). The average 
monthly totals are generally largest in April and May. 

In vol. 22 of the Special Reports on the Mineral 
Resources of Great Britain, one of the Memoirs of 
the Geological Survey, Mr. T. Eastwood describes 
the lead and zinc ores of the Lake District. This 
district, geologically considered, consists essentially 
of Cambrian and Ordovician rocks belonging to the 
Sldddaw and the Borrowdale series, interspersed with 
a number of igneous intrusions. These rocks are 
traversed by a number of fissure veins, in many cases 
accompanied also by faulting, and these veins have j 
given rise to the mining industry here described. The j 
chief gangue mineral is quartz, as might be expected 1 
from the character of the country, and galena and 
zinc blende constitute the minerals of economic value, 
the former being often rich in silver. The author 
gives a very full account of the various mines in the 
district dealt- with, which is of great value to the 
student of British mineral deposits. Unfortunately 
the district is of no very great economic importance; 
even in normal times very few of the lodes described 
are rich enough to form the basis of a steady mining 
industry. At present, with the prevailing high price 
of labour, the relatively low’ prices of the metals ex¬ 
tracted, and the high cost and difficulty of transport 
which further handicap most of them, none of these 
mines can be worked without loss. 

The “ Madruckverfahren,” or machine-pressure 
process, is a new plan for the improvement of peat, 
so that this inferior fuel may be utilised as a sub¬ 
stitute for lignite during the present coal scarcity in 
Germany. The Exhibition of Water-power and j 
Energy In Munich opens up new perspectives by the 
publication of research material of the Gesellschaft 
fur maschinelle Druckentwrasserung In Uerdingen am 
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Niederrhein. The process -Is based on the fact that 
the peat-colloid can be influenced if a finely divided 
additional substance is mixed with the raw peat. The 
material chosen is that available on the spot, namely, 
the partially dried peat with 30 per cent, of water. 

! In this way a pressed product of 50 to 60 per cent, 
•water-content is produced. This mixed product 
already shows a reduction of surface tension and a 
fiocky and crumbly condition due to the particles of 
dry peat. Thenceforward the humus particles become 
j the dispersion medium and water the dispersed phase. 
The reversibility In the earlier condition extends to 
a certain wmter-content, dried turf showing an irrever¬ 
sible alteration of condition. Ultimately the product 
is pressed into briquettes like lignite. These state¬ 
ments are extracted from an article by Heinrich Caro 
on “ Veredelung minderwertige Brennstoffe nach dem 
Madruckverfahren ” in Die Naturivissenschaften for 
September 16. The process may be valuable to 
Ireland, and even to England—a strange result of 
depriving Germany of coal. 

Under the title “ Utilisons la Houille Bleue/’ 
La Nature for October 29 contains an interesting 
article by M. H. Lemonon, Illustrating a number of 
the earlier suggestions for developing tidal power' by 
means of mechanisms operated by floats which rise 
and fall wdth the tide, or by air which is compressed 
into a suitable chamber by the rising tide. The 
article also describes a type of paddle motor In which 
motion of the paddles is derived from wave impact. 
While these are of historical interest, none of the 
methods outlined, nor indeed any such methods, are 
capable of utilisation on a large scale, and, generally 
speaking, their capital cost per horse-power of output 
w’ould be so great as io render them commercially 
impracticable. The only hope of utilising tidal power 
on an economic basis would appear to He in the use 
of tidal basins, storing wmter at high tide for use in 
turbines at periods between high and low tide, and 
in a following article the author intends to discuss 
such methods. 

A dam may be constructed across a stream for any 
one of several purposes, such as city -water supply, 
improvement of navigation, hydraulic power, or flood 
prevention. If suitably located and operated, a dam 
primarily intended to produce the head for a power 
scheme may also be utilised to Improve the naviga¬ 
tion above the dam, to store water for equalising 
the power output, for preventing floods, and at the 
same time improving the dry w-eather flow" below" the 
dam. This multiple effect cannot ahvays be realised, 
but there are occasions when tw’o or more of these 
functions may profitably be combined, and In an 
article in the New Zealand Journal of Science and 
Technology , vol. 4, No. 4, for August, 1921, Mr. A. D. 
Mead deals wflth the question of the most economical 
height of dam and the economic size of reservoir to 
satisfy the necessary requirements in a number of 
typical cases. 

In a paper communicated to the Section of Physio- 
logy at a recent meeting of the British Medical Asso¬ 
ciation, and briefly reproduced in the British Medical 
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Journal of October 29, Prof. M. C. Potter, of New¬ 
castle, develops his previous researches in which he 
showed that the fermentation of cane-sugar by j'east 
develops an electromotive force. He urges that during 
the photosynthetical production of carbohydrates from 
C0 2 and water, electrical as well as thermal energy 
becomes latent, which Is liberated again when the 
carbohydrate is decomposed, e.g. in muscular action, 
when the E.M.F. developed is proportional to the 
quantity of carbohydrate used. Similarly, from the 
fact that the carbon dioxide bubbling off from fer¬ 
menting sugar is Ionised, he proposes that the C 0 2 
coming from the tissues into the blood is in the same 
state. Measurements of the E.M.F. of the body as a 
whole gave very varying results. 

Anode rays produced by means of an anode com¬ 
posed of powdered carbon mixed with a halogen salt 
of the metal to be investigated, may, according to a 
paper by Mr. G. P. Thomson in the November issue 
of the Philosophical Magazine, be used successfully to 
determine the isotopes which are present in lithium, 
and to show that beryllium is apparently single, but 
they cannot be used to settle the question for the other 
alkali and alkaline earth elements. The method used 
is that in which an electrostatic field of the order of ! 
1000 volts per cm., and a magnetic field of the order 
of 2000 gauss, act at right angles to the initial path 
of the anode rays, and produce parabolas on a photo¬ 
graphic plate. These parabolas show that lithium con¬ 
sists of isotopes of atomic weights 6 and 7, but no 
trace is shown in any of the experiments of doubly 
charged or negatively charged metallic atoms. Para¬ 
bolas due to the gas In the tube, e.g. carbon monoxide, 
water, fluorine, and iodine, were also detected and 
measured. 

Nos. 1 and 2, for March and June last, of Terres¬ 
trial Magnetism and Electricity have been com¬ 
bined. Nearly half the combined issue is occupied 
by a paper by the editor, Dr. L. A. Bauer, on measure¬ 
ments of the electric and magnetic activity of the sun 
and the earth and interpretations. Various measures 
of solar activity based on areas of sun-spots, promin¬ 
ences, and faculse are considered and illustrated 
graphically. Bidlingmaier’s formula for the earth’s 
magnetic activity is criticised adversely, and other 
measures proposed. The absolute daily range of the 
horizontal force finds most favour with Dr. Bauer. A 
deduction from observations made on board the sur¬ 
veying ship Carnegie, which if confirmed would be of 
fundamental importance, Is that the. diurnal variation 
of atmospheric electricity potential, gradient at sea 
consists chiefly of a single wave, which progresses ac¬ 
cording to universal—not local—time, the minimum 
occurring about 4 a.m., the maximum about 7 p.m. 
Greenwich civil time. A second paper of consider¬ 
able interest Is an abstract in English, of a memoir 
by Mr. L. Steiner, presented to the Hungarian 
Academy of Sciences in January last, discussing “a 
special form of magnetic disturbances ” shown by 
the O’Gy alia magnetograms of the years 1906-17. 

!; These are of the “bay ” type, but the change's in 
'.Tljhe several elements .differ in 1 phase, so that the 
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force vector rotates. Steiner finds that the vector 
in the horizontal plane usually rotates clockwise in 
the morning hours and anti-clockwise in the after¬ 
noon. His results appear in general agreement with 
those derived some years ago from disturbances at 
Greenwich by Mr. R. B. Sangster, of whose work 
he seems unaware. There is a portrait and obituary 
notice of the late Dr. E. Leyst, of Moscow, a 
voluminous writer on terrestrial magnetism. 

We have received two recent issues of the Spanish 
popular scientific weekly lb erica, which follows 
somewhat in its make-up the French La Nature . It 
contains scientific notes from Spanish and Latin- 
American sources and brief, interesting articles on 
general scientific subjects. The two issues before 
us contain a description of the radio-therapeutic 
laboratory at Granada University and of the bio¬ 
chemical section of the Faculty of Sciences at Sara¬ 
gossa; an account of the excavations carried out in 
1920 at Aliseda (C&ceres) and the discovery of 
Phoenician relics; also a description of discoveries 
dating back to the Carthaginian age in Spain (at the 
Tutugi necropolis), as well as interesting notes culled 
from foreign sources. This publication should form 
a valuable medium for the advertising of British 
scientific instruments and products in Spain and Por¬ 
tugal. The magazine is published in two editions (a 
cheap edition, and one on special laid paper), the 
address of the publishers being Apartado 9, Tortosa, 

; 

At a meeting of the Newcomen Society held at 
Caxton Hall, Westminster, on November 16, a paper 
was read by Mr. C. F. Dendy-Marshall on “The 
Liverpool and Manchester Railway.” Though built 
a few years later than the Stockton and Darlington 
Railway, the Liverpool and Manchester was the first 
considerable enterprise in railway engineering, and 
the date of its formal opening, September 15, 1830, 
may be regarded as the inauguration of the railway 
systems of the world. On that day eight trains left 
Liverpool drawn by eight of Stephenson’s engines, 
among the drivers being George Stephenson, Robert 
Stephenson, Joseph Locke, Thomas Longridge 
G-ooch, and Frederick Swan wick. The famous 
trial when Stephenson’s “Rocket” beat the 
“Novelty,” “Perseverance,” and “Sans Pareil,” had 
taken place a year before, October 6, 1829. Costing 
about Soo,oooZ., the line was thirty-one miles long and 
had a double track throughout. Just as Boulton and 
Watts’s works at Birmingham became the training- 
ground of the early mechanical engineers, so the 
Liverpool and Manchester Railway was the school in 
which many of the greatest railway engineers gained 
their first experience. Mr. Dendy-Marshall not only 
gave much interesting information regarding the line, 
but he exhibited a fine collection of prints and illus¬ 
trations, drawings, medals, china, etc., all of which 
added greatly to the interest of his paper. 

We have received from Messrs. Watson and Sons 
(Parker Street, Kingswav, W.C.2) their Bulletins 
Nos. 37 S and 40 S. The former gives particulars of 
the, “Canny Ryall ” portable diathermy apparatus. 
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It consists of a step-up transformer, condensers, spark- 
gap, and transformer, and is arranged to work off 
100-200, and 200-240 volts alternating currents, with 
periodicities of 50-60, Bull. 40 S gives a list of 
second-hand electro-medical apparatus, including X-ray 
sets and accessories, all of which are guaranteed to 
be in first-rate working order, and show considerable 
reductions in price over similar new apparatus. 
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We are indebted to a correspondent for the sug¬ 
gestion that the name of Dr. Henry Charlton Bastian, 
F.R.S., who died on November 17, 1915, should 
be added to the “Calendar of Scientific Pioneers.” 
Bastian was not only a pioneer in neurology, but was 
also well known as a supporter of the doctrine of 
“heterogenesis,” and for his investigations regarding 
the origin of life. 
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The December Meteors. —Mr. W. F. Denning 
writes:—“This event is anticipated with unusual 
interest this year on account of the brilliant and 
abundant display observed in 1920. Early in the ■ 
morning of December 13 meteors were observed to 
be falling at the rate of about five per minute, and 
several observers who were not regular meteoric 
students were attracted to watch the spectacle on 
account of its special character. The probability, 
therefore, that another rich return may take place ; 
this year renders it necessary that the sky should be I 
attentively watched from about December 10 to j 
December 13. The meteors are modefatelv swift and j 
the radiant point is close to the star a Geminorum 
at the time of maximum, but, like the Perseids of 
August, the Gem in ids exhibit a radiant point which 
moves eastward at the rate of about i° per day. The 
shower certainly begins early in December, if not 
late in November, but there appear to be few traces 
of it left after the middle of December. 

“The Geminids have no cometary connection so ; 
far as we know, but it is highly probable that this ; 
system had its derivation from a comet which either j 
belongs to a past, or the present, age, and probably 
having a long period of revolution.” 

The Origin of Comets. —The question whether the 
comets of long period belong to the solar system or 
are visitors from outside has been debated in recent 
years by many astronomers. Prof. G. Armellini con- j 
tributes another paper on the subject to the September ; 
issue of Scientia. He points out the insufficiency for 
this purpose of the method of special perturbations, ; 
since this would have to be carried to an impracticable ; 
length before it could decide the character of an orbit : 
at a great distance from the sun. Moreover, some | 
who have used the method have failed to take the i 
origin at the centre of gravity of the solar system, ! 
the result of this neglect being an apparent oscilla- I 
tion of the orbit from ellipse to hyperbola in a period j 
of twelve years owing to the displacement of the sun j 
by Jupiter. 

Prof. Armellini introduces a new argument in favour ; 
of the origin of comets within the solar system, 
asserting that the combined attraction of the stellar , 
system would tend to give closed orbits even to those 
comets the paths of which are hyperbolic while near 
the sun. The stellar attraction would be absolutely j 
negligible in the region of space over which ordinary 
computations have extended, but might become J 
sensible near the aphelia of the long-period comets. 
The author. appears to assert that the stellar attrac¬ 
tion would in all cases reinforce that of the sun ; this, j 
however, seems not to be the case. The resultant 
stellar action would evidently be very nearly constant 
both in magnitude and direction within the region of 
space in question; hence it would strengthen the sun’s 
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action on one side, but weaken it on the other. Un¬ 
fortunately, our knowledge of the stellar .masses .is 
insufficient to form any estimate of the direction in 
which the resultant acts. 

Prof. Armellini appears to make an illegitimate 
assumption in treating the stellar action as directly 
proportional to the distance from the centre of gravity 
of the star-sphere. This law would hold inside a 
homogeneous sphere, but not in a sphere where the 
empty regions enormously exceed those occupied by 
matter. 

Observations of Mars at Flagstaff. —The obser¬ 
vations of Mars carried on for so many years at Flag¬ 
staff, Arizona, by the late Prof. Percival Lowell, are 
still being continued. This is fortunate, for the 
climate and the excellent 24-inch refractor by Alvan 
Clark are both well suited to .the work. Bulletin 
No. 83 of the observatory describes the observations 
made in 1920 by G. H. Hamilton, and reproduces nine 
drawings made on dates between March 8 and May 26. 
These dates converted into the Martian Calendar 
(N. hemisphere), would correspond with July 8 and 
August iS. 

The interesting feature of the opposition was the 
unusual number of white markings near the east and 
west limbs, which generally dispersed, or diminished 
in size, on the central meridian. As they appeared 
both over desert and dusky regions, and as the canals 
could be faintly seen through them, it is concluded 
that they were cloud or mist rather than ground 
frost. Even the Syrtis Major, usually so prominent, 
was sometimes almost lost in mist. From the fact 
that similar drawings were made in 1903 it is sug¬ 
gested that the phenomenon may occur at the same 
calendar date in each Martian year, but is clearly 
visible from the earth only once in fifteen years- 
Attention is also directed to the fact that these whitish 
areas are not surrounded by dusky borders, as they 
would be if the theory were true that explains the 
canals as the boundaries of regions of different tone, 
showing up more distinctly from the effect of con¬ 
trast. The absence of the dusky border also supports 
the objective reality of the dark border round the polar 
cap. 

It was also noted that some of the dusky regions 
looked unusually dark after they had been cloud- 
covered, suggesting growth of vegetation after rain. 
Altogether the observations support the view that 
there is more “weather ” on Mars than has recently 
been thought probable. However, Mr. Hamilton 
quotes some similar observations made bv Sir Norman 
Lockver in the last century, from which Sir Norman 
concluded that the seasonal changes of Mars are very 
intense. 
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The Coming: of Age of Long-distance Wireless Telegraphy and some of its Scientific 

Problems. 1 


i T is just twenty-one years since Senatore Marconi 
began to equip with wireless apparatus a station 
at Poldhu in Cornwall for the first attempt at trans¬ 
atlantic wireless telegraphy. Until then only appli¬ 
ances of a laboratory type had been used to signal to 
distances of about 100 miles. This first attempt at 
long-distance working necessitated the conversion of 
these appliances into engineering plant employing 
large power. Although at first the spark system, in 
which the electric waves are generated by discharges 
of large electric condensers, was used at Clifden in 
Ireland and Glace Bay in Nova Scotia, and developed 
by Senatore Marconi ultimately into the timed spark 
continuous wave system in the great wireless stations 
at Carnarvon, N. Wales, New Jersey, U.S.A., and 
Stavanger, Norway, the usual practice of late years 
has been to employ either the Poulsen electric arc 
generator, the high-frequency alternator, or, more 
recently, the thermionic valve generator. At the re¬ 
cently projected -gigantic wireless stations, such as 
those at St. Assise, near Paris, and Long Island, 
U.S.A., the high-frequency alternators of Latour- 
Bathenod and of Alexanderson are to be employed. 
At the first Imperial wireless station at Leafield, 
Oxfordshire, erected by the General Post Office to 
correspond with one at Cairo, the Elwell-Poulsen arc 
generator is used. The arc generator has, however, 
the disadvantage that the waves emitted are a mixture 
of wave-lengths, and not a single pure wave or mono¬ 
chromatic. Important installations of large valve 
transmitters have recently been made by the Marconi 
Wireless Telegraph Company at Clifden, Ireland, and 
at their great Carnarvon station in N. Wales. 

The length of waves mostly used for long-distance 
radio work is between 10,000 and 20,000 metres, or 
about 6 to 12 miles. It is possible from all large radio 
stations at the present time to communicate with 
their antipodes. So far as reception is concerned this 
long-distance working is entirely due to the thermionic 
valve, the first type of which was Invented by Prof. 
Fleming In 1904. 

It has been proved by the labours of many eminent 

i .Abridged from the fifth Henry Trueman Wood jLectuie at the Royal 
Society of Arts, delivered on Wednesday, November 23, by Prof. J. A. 
Fleming. 


mathematicians during the last twenty years, how¬ 
ever, that the received signals at distances of 6000 to 
; 12,000 miles are many thousands or even millions of 
| times stronger than can be accounted for by pure 
j diffraction or bending of the waves round the earth, 
j and it is now fairly generally agreed that long-distance 
wireless telegraphy takes place only In consequence 
| of the existence of an electrical conducting layer in 
j the earth’s atmosphere at a height probably of from 
' ioo to 200 kilometres. 

! The presence of this highly conductive layer in the 
upper regions of the atmosphere, in which the com¬ 
ponent gases are hydrogen and helium, is probably 
due to electrified dust which comes to us from the 
sun being powerfully repelled against the attraction 
of gravitation by the pressure due to waves of light. 
This dust comes from the sun with enormous velocity 
and enters the higher levels of the atmosphere, render¬ 
ing it an electric conductor. The conducting layer 
guides the radio waves round the earth and prevents 
them from escaping into space. 

In addition, sunlight ionises the subjacent region 
during the day, but this is removed during the night, 
j Vagrant natural electric waves are always being pro- 
| duced in the atmosphere, and are called “strays”; 
j they are a serious nuisance in radio signalling at cer¬ 
tain times, and especially in the tropics. The great 
outstanding problem of long-distance wireless tele¬ 
graphy and telephony is the neutralisation of the effect 
of these vagrant waves on the receiving apparatus. 

Prof. Fleming concluded with some remarks on the 
bearing on the theory of -wireless telegraphy of recent 
physico-mathematical speculations on relativity, and 
especially the agnostic view now taken as regards the 
existence of a space-filling aether. It is clear that 
space is not a mere vacuum, but has remarkable 
powers of storing and transmitting energy, but modern 
physical and astronomical discoveries have rendered 
necessary great modification in our ideas regarding the 
structure of space or the aether, and no theory of 
radiation has yet been propounded which explains 
satisfactorily all the known facts. We are as yet un- 
1 able to give any wholly satisfactory explanation as to 
• the nature of the waves used in wireless telegraphy. 


Ph7sical Science at the British Association. 


J UDGING by the continued interest displayed In 
the meetings of Section A during the recent visit 
of the British Association to Edinburgh, the pro¬ 
ceedings of this section may be accurately described 
as very successful. Four strenuous mornings were 
devoted to the formal work of the section, yet the 
meeting-place was frequently overcrowded, and, even 
at the very end of the session, the audience num¬ 
bered about eighty. There can be no doubt that the 
policy of the Association in encouraging joint discus¬ 
sions between the sections has met with general 
approval. Section A participated In two of these, both 
proving of absorbing interest. It Is true that the 
time occupied by the joint meetings put a severe 
strain upon the rest of the sectional programme, 
which was undoubtedly too large, ‘consisting of no 
fewer than twenty-nine items. This led to the neces¬ 
sity of adopting the somewhat undesirable practice 
of splitting up frequently into sub-sections; and the 
question of the limitation of the programme in future 
years is well worthy of consideration, 
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■ Some new departures were made by Section A at 
the Edinburgh meeting. The afternoon of the first 
day was made the occasion for demonstrations of 
novel physical experiments in the laboratories of the 
; Natural Philosophy Department, where also apparatus 
of historical interest was exhibited. A semi-popular 
lecture was delivered on another afternoon. Both 
these new activities of the section met with great 
success, and ought certainly to be repeated at sub¬ 
sequent meetings. It may ’ be hoped, too, that the 
excellent arrangements for producing a daily weather 
report (referred to later) will become a normal part of 
the work of Section A. 

From remarks made earlier in reference to the 
lengthy programme, it will be understood that in the 
present report little more can be done than give a list 
of the papers and authors, with the addition of a 
few descriptive remarks in cases of outstanding 
interest. The proceedings opened on the morning of 
I September 8 with a paper by Prof. J. C. McLennan 
on “Radiation and Absorption by Atoms with 
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Modified Systems of Extra-nuclear Electrons.” The 
chief point of interest in this work is that by means 
of a suitable type of discharge it is possible to obtain 
from potassium two different spectra which corre¬ 
spond closely to the red and blue discharges in argon. 
Bearing in mind the fact that, according to present- 
day views of atomic structure, a potassium atom 
robbed of its valency electron has an outer electron 
configuration identical with that of argon, Prof. 
McLennan % s results are explained if we suppose that 
it is electrons in this configuration which are respon¬ 
sible for the radiations he obtained. 

Two papers were read by Prof. R. W. Wood, whom 
the section was fortunate enough to have present in 
the capacity of foreign guest. In the first of these, “ The 
Time-interval between the Absorption and Emission 
of Light In Cases of Fluorescence,” Prof. Wood 
described beautiful experiments with a new type of 
phosphoroscope (capable of recording to 1/400,000 
second), which proved that mercury vapour illuminated 
by the flash of an aluminium spark remains non- 
luminous for about 1/15,000 second, and then bursts 
into a flash of green fluorescent light. Nothing but 
mercury vapour has as yet exhibited the phenomenon. 
The vapour must be freshly formed in order that 
it may fluoresce; metallic mercury must be present 
liberating nascent molecules. In his second paper, on 
“The Spectra of Hydrogen from Long Vacuum 
Tubes,” Prof. Wood described how the use of very 
long discharge tubes enables the pure Balmer spec¬ 
trum of hydrogen to be isolated from the continuous 
secondary spectrum, with the result that twenty lines 
of the series—as compared with thirty’ in the solar 
spectrum and but twelve in ordinary laboratory ex¬ 
hibits—can be recorded. 

Another distinguished foreign guest, Prof. J. C. 
Kapteyn, read a paper entitled “First Attempt at a 
Theory of the Structure and Motion of the Stellar 
System.” In this communication the author gave 
reasons for supposing that the stars, in the domain 
where the density exceeds one-hundredth part of 
the density near the sun, are distributed so that the 
surfaces of equal density are rotation ellipsoids all 
with their axes towards the pole of the Milky Way, 
and for treating them as in rotatory motion in two 
oppositely directed streams about this axis. By treat¬ 
ing the whole system statistically according to the 
kinetic theory of gases, results are obtained regard¬ 
ing distribution which are in accordance with facts; 
and, for the region where star-streaming had originally 
been observed, the relative velocity of the streams 
calculated agrees almost perfectly with that observed. 

Other papers presented during the morning were 
“Tubes of Force in Four-dimensional Physics,” by 
Prof. E. T. Whittaker; “ The Reception of Wireless 
Waves on a Shielded Frame Aerial,” in which Mr. 
•A. A. Campbell Swinton described experiments aim¬ 
ing, without success, at the construction of a uni¬ 
directional wireless receiver; and one entitled “ Pre¬ 
hen silky : A Factor of Gaseous Adsorption,” by Prof. 
H. Briggs. 

The afternoon was devoted to demonstrations and 
exhibitions. Dr, Carse had arranged an exhibit of 
historical apparatus, and members of the section also 
visited Prof. Whittaker's mathematical laboratory. 
Mr. J. J. Dowling gave a demonstration of a record¬ 
ing ultramicrometer, based upon the use of thermionic 
valves, Dr. W, L. Balls showed his simple harmonic 
analyser and periodoscope in operation, and Dr. 
Dawson Turner and Mr. D. M. R. Crombie made 
several experiments upon the behaviour of an elec¬ 
trified pith ball in an ionised atmosphere. The attend¬ 
ance throughout the afternoon was large. 
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On September 9 the first item on the programme 
was Prof. O. W. Richardson's illuminating presi¬ 
dential address on “Problems of Physics.” ihe^rest 
of the morning was devoted to a discussion, jointly 
with the Chemistry’ Section, on “The Structure of 
Molecules,” already reported in Nature of 
October 13 (p. 21S). 

More than two hours were spent on the morning 
of September 12 in discussing “The Quantum 
Theory.” To Mr. C. G. Darwin fell the task of 
opening this discussion by outlining the theory’ and the 
experimental results which had necessitated its adop¬ 
tion. Sir Oliver Lodge communicated to the discus¬ 
sion two notes by Sir Joseph Larmor (afterwards 
published in the PfeiL Mag. for October), entitled 
“ Escapements and Quanta ” and “ Non-radiating 
Atoms.” In the first it was suggested that perhaps 
atoms behaved like clocks, in that they possessed 
large stores of energy, not associated with periodicity, 
but released in quanta by the periodic orbital elec¬ 
trons. In the second note the author gave the condi¬ 
tions which must be fulfilled in order that, with close 
approximation, there should be no radiation from 
atoms having orbital electrons except when disturbed. 
Sir Oliver Lodge in his own contribution suggested 
that the cause of the change of orbit in the Bohr 
atom might be the absorption of a bombarding elec¬ 
tron bv the nucleus, thus reducing the atomic number 
by unity and necessitating the emission of energy 
during the establishment of the new stationary state. 
It w’as admitted that this view involved the trans¬ 
mutation of elements, but only to so small a degree 
that the percentage changed would be inaccessible of 
observation. Prof. J. W. Nicholson dealt with the ques¬ 
tion of stability in connection with permissible electron 
orbits in hydrogen and helium, and examined them 
from the point of view of magnetic properties and 
characteristic radiation. The connection between 
quanta and magnetic induction was explained by Dr. 
H. S. Allen, the results indicating the existence of 
discrete tubes of magnetic Induction as suggested 
long ago by Faraday. Prof. W. Wilson gave a 
general mathematical account of the theory, and 
referred especially to Bohr’s principle of analogy, 
which, although successfully applied to spectra in 
certain cases, should be regarded as only provisional 
in character. Some criticism was directed by Prof. 
J. C. McLennan at Sommerfeld’s extension of Bohr’s 
theory in connection with the fine structure of spec¬ 
tral lines. Prof. McLennan’s experiments with the 
lines in the Balmer series of hydrogen did not indi¬ 
cate quantitative confirmation, such as had been 
claimed in the case of Paschen’s work with helium. 
Dr. Irving Langmuir urged that the mechanism of 
the quantum theory should be sought for in the elec¬ 
tron Itself. He believed, for example, that the 
changes of orbit must be due to discontinuous 
changes occurring in the structure of the electron, 
and gave illustrations of what he described as the 
“ quantum state ” of the electron. * Mr. C. G. Darwin 
replied to the discussion. Altogether, although of 
necessity somewhat disjointed, It proved of absorbing 
interest. 

A paper was read by Prof. C. G. Barkla on “The 
Energy of X-radiation.” In this the author explained 
the distinct properties of scattered X-radiation and 
fluorescent or characteristic radiation. In the former 
the laws of classical mechanics apply and all atoms 
contribute; in characteristic radiation ?quanta un¬ 
doubtedly operate, and only a minute fraction of 
the atoms take part, these being in an abnormal 
state. 

In the Mathematical Sub-Section three papers were 
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read, viz. by the Rev, J. Cullen in connection with 
prime numbers, by Dr. F. E. Hackett on a problem j 
in relativity, and by Prof. D’Arcy Thompson on the I 
properties of the tetrakaidekahedron. 

In the afternoon Prof. A. S. Eddington delighted : 
a very large audience with a semi-popular lecture on 
Einstein’s theory of relativity. 

On the last day of the sectional meetings (Sep- j 
tember 13) the chief business was the joint discus¬ 
sion with Sections C, D, and K on “The Age of the 
Earth,” already reported separately in Nature ; 
of October 13 (p. 217). There followed several 

papers of astronomical interest, including “The 
Microchronograph,” by Prof. R. A. Sampson; “The 
Magnetic Storms of the Present Solar Cycle,”, by 1 
the Rev. A. L. Cortie; and “ Discussion of the Radial j 
Velocities of Stars,” by Prof. G. Forbes. Earlier in 
the meeting also Sir Frank Dyson had given an i 
account of the results obtained with the 72-in reflector ! 
in British Columbia. j 

As already mentioned, it was frequently necessary 
for a sub-section of cosmical physics to meet 
separately. In this sub-section • Dr. A. Crichton 
Mitchell described the new geophysical observatory j 
recently established in the Shetlands by the Meteoro- 
logicarOffice, Air Ministry, for research on problems 
of terrestrial magnetism and electricity, and particu- i 
larly work on aurora. Under the title “The Mag- ! 
netic Anomaly in the District of Kursk, Russia ” | 
Prof. A. Kriloff gave an account of the unusually 
large observed variations of the magnetic elements in 
the region indicated. Capt. C. K. M. Douglas and 
Dr. H. Jeffreys, in papers entitled respectively “ Some 
Remarks on Bjerknes’s Theories of Cyclones and 
Anticyclones ” and “The Cause of Cyclones,” 
discussed the dynamical ■ and physical condi¬ 
tions relating thereto. Mr. W. H. Dines, in 
some remarks on “The Discontinuity of Tempera¬ 
ture at the Top of the Troposphere,”*suggested that 
it might be due to the very gradual sinking and 
spreading out in higher altitudes of air which had 
entered the stratosphere in tropical regions. Dr. 
Hans Pettersson read a paper on “ Internal Move¬ 


ments in the Sea,” in which he explained, and illus¬ 
trated experimentally, the influence of the wind on 
the vertical displacements of strata of different 
salinity, temperature, density, and biological charac¬ 
teristics off the west coast of Sweden, together with 
the associated Inflow of freshly saturated sea-water 
through the straits leading to the Baltic. In a paper 
on “The Dry Period of 1921 in England and Wales*’ 
Mr. M. de Carle Salter gave interesting statistics 
relating to the amount and distribution of rainfall 
during the recent drought. 

An extensive exhibition of diagrams and photo¬ 
graphs of meteorological interest, arranged in con¬ 
nection with the Edinburgh meeting of the Royal 
Meteorological Society, remained open for British 
xAssociation members. In addition, Dr. Crichton 
Mitchell exhibited a series of autographic records 
from the Eskdalemuir Observatory, embracing mag¬ 
netograms, electrograms, and Galitzin seismograms. 
Diagrams showing the diurnal variation of atmo¬ 
spheric pollution in normal conditions, during fog, 
and during the coal strike were shown by Dr. J. S. 
Owens. 

During the meeting a branch of the Meteorological 
Office, Air Ministry, was established in connection 
with Section A in the Natural Philosophy Depart¬ 
ment of the University, and a wireless receiving set 
for the reception of data was specially installed there 
by the Communications Department of, the Air 
Ministry. The programme outlined in Nature of 
September 8 (p. 44) was carried out, and a daily 
weather report produced and exhibited in many public 
places in Edinburgh; while those visiting the rooms 
of Section A could see on a large blackboard the 
latest synoptic chart of the weather over an area 
extending from Spitsbergen southward to the North 
African coast and from the Azores and Iceland east¬ 
ward to the Russian frontier. Meteorological and wire¬ 
less officers were in attendance, who demonstrated to 
many inquirers the reception by wireless of the 
j meteorological data issued several times daily by 
i European countries, the subsequent charting, and the 
production of the weather report. 


The Ethnology 

A THIRD ethnographical expedition, under the 
Jf *- direction of Prof. C. G. Seligman, is being sent 
out by the Sudan Government with the object of inves¬ 
tigating .the tribes of the Mongalla province, particu¬ 
larly those along the east bank of the Nile. Prof, and 
Mrs. Seligman will be joined at Khartum by Mr. S, 
Hillelson, of the Gordon College. The peoples to be 
studied Include the Bari, the Ascholi, the Madi, and 
the Latuka, and, if time permits, a trip into the old 
Lado enclave will be undertaken. 

Scarcely any ethnographical information concerning 
the Latuka has been forthcoming since the time of 
Sir Samuel Baker (1821-1893), and little is known of 
them beyond the fact that they are ruled bv their 
hereditary rain-makers, whose ceremonies for drawing 
down rain have been described. The Madi may be 
regarded as an entirely unexplored ethnic and cultural 
field. 

The Ascholi are of especial interest, since they speak 
the Shilluk language, but are known not to share the 
Shilluk religion; indeed, they do not even know the 
name of Nyakang. Our knowledge of the Shilluk 
peoples^ is derived from the reports of the two previous 
expeditions undertaken for the Sudan Government by 
Prof. Seligman. In the winter of 1910 the inhabitants 
of 'the banks of the White Nile and the Nubas of 
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of the Sudan. 

southern Kordofan were visited, and in 1911-12 the 
desert Arabs in the region of the Kordofan-Darfur 
border and the Hammites of the Red Sea Province. 

The Shilluks are a pastoral people numbering about 
40,000 who live along the White Nile south of Fashoda 
and up the Sobat River. Their religion is chiefly 
king-worship. Their king is believed to be a re¬ 
incarnation of the semi-divine founder of the dynasty, 
Nyakang, who is related to the great Immanent 
creator Juok. Juok is worshipped only through ; 
Nyakang, who is the rain-giver of a land where irriga¬ 
tion is not practised. In his reports to the Sudan 
Government Prof. Seligman described the rain-making 
and harvest ceremonies of this people, as well as the 
process for transmitting the spirit of Nyakang to a 
new king. The reigning monarch is put' to death on 
the first Indication of failing powers, usually between 
the ages of forty and fifty, and a prince is chosen 
as his successor. The men of Akurwa bring from the 
shrine to the village of Kwom, near Fashoda, a sacred 
four-legged stool and an object bearing the name of 
Nyakang himself, which is believed to be a cylinder:; 
or a rude image. At Kwom the king-elect and his, 
chiefs engage in a mock fight with the bearers, who 
are permitted to win, and escort the king to Fashod^.; 
After a brief sojourn within the shrine the sacred stool 







Is placed on the ground outside and the mystic 
“Nyakang ” set on it. The king-elect holds one leg 
of the stool and the highest chief holds another, while 
members of the royal family stand around. Certain 
men known as ororo, who are said to be descended 
from the third Shilluk king, kill and eat a bullock, 
and then place the king on the stool, while the image 
Is taken in to the shrine. At sundown the king rises 
and Is escorted to three newly built huts, where he 
remains in retirement for three days. During the 
fourth night he is quietly conducted to his palace, and 
on the following day gives public audience. The three 
huts are broken up and cast into the river. The men 
of Akurwa remain at Fashoda until the end of the 
dry season. 

The divine spirit is thus not congenital, but must 
be conveyed to each successive monarch. The entry 
of a royal spirit Into an individual is believed to be 
one of the commonest causes of sickness. Only the 
earlv kings take part in this, and they may be induced 
to leave the sufferer by sacrificial offerings at the 
appropriate shrine. Certain persons, the ajuajo , are 
regarded as permanently possessed, and these do a 
brisk trade in healing and the sale of amulets. 


Fuel Research . 1 

T HE first section, issued separately, of the report of 
the Fuel Research Board for the years 1920-21 
is devoted to an account of experiments made at 
the Greenwich Experimental Station on steaming 
in vertical gas retorts. A Glover-West setting was 
employed, but the ordinary system of working was 
modified in one or two respects. The setting was 
fired by water-gas or coal-gas, the quantity of which 
could be measured, and the air for combustion was 
supplied under uniform positive pressure. Moreover, 
the air supply was preheated by the outgoing flue 
gases at the top of the setting in an exchanger built 
of steel pipes. 

The work may be regarded as complementary to 
that carried out on the same subject at Uddingston 
by the Joint Research Committee of the University 
of Leeds and the Institution of Gas Engineers, and 
reported last year. It had the same aim of establishing 
trustworthy technical data for the process of steam¬ 
ing, which is increased in importance by the greater 
elasticity given to the manufacturers of gas by the 
provisions of the new Gas Act. Whereas, how T ever, 
the work of the Research Committee at Uddingston 
was confined to one Scottish coal, tests have been 
made by the Fuel Research Board on several coals, 
including Consett and Mitchell Main gas nuts, 
although the coal used at Uddingston was Included 
in order to bring the two sets of experiments into 
line. 

This extension of the work to several coals has 
apparently made It Impossible to secure the same con¬ 
struction of chemical balance sheets for carbon, 
nitrogen, and sulphur, which was a principal part of 
the work of the Research Committee. Data have 
been obtained for the increase In gas makes, the pro¬ 
duction of ammonia, and fuel consumption when 
operating with different quantities of steam, and as a 
result the favourable verdict of the Research Com¬ 
mittee on the steaming process Is confirmed. 

A number of interesting tables and graphs, which 
will repay the critical attention of those specially 
interested, and a clear diagram of the train of 

3 Department of Scientific and Industrial Research : Report of the Fuel 
Research Board, for the Years 1920-21. First Section: “Steaming in 
Vertical Gas Retorts.” (Loudon: H.M.S.O., 1921.) is. 6 d. net. 
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plant which was employed for carbonisation and 
purification accompany the report. Some sugges¬ 
tions are given for consideration on practical points. 
One appendix deals with sampling, testing, and 
analysis, and three others with special points 
arising in the tests. The whole of the report Is a 
full record of very extensive experimental work 
carried out on a subject which has been recognised 
by those associated with the gas industry as of a 
high order of Importance. J. W. C. 


University and Educational Intelligence. 

Bristol. —It has been decided to conform to the 
practice of most other English universities by grant¬ 
ing a diploma (in lieu of a certificate) in engineer¬ 
ing to students who, though not qualified for matricu¬ 
lation, pass the entrance examination for admission 
to the Facultv of Engineering and complete, satis¬ 
factorily the course of study prescribed for this pur¬ 
pose. 

Some vears ago a committee was set up by the 
Faculty 'of Medicine for organising post-graduate 
studies for practitioners in and around Bristol, and 
during this autumn three courses of demonstrations 
have been given, two in Wiltshire and one in Dorset¬ 
shire. These have proved so successful that the com¬ 
mittee is projecting a wider campaign, and is offering 
to arrange courses throughout the south-west of Eng¬ 
land. Each course consists of six demonstrations, 
one or more per week, and to each centre a large 
selection of subjects is offered from which those 
attending the course may select what seems to them 
of greatest value. In rural areas all the demonstra¬ 
tions are given by University lecturers, but in the 
large towns it is honed to enlist the co-operation of 
the local hospital staffs. The demonstrations condense 
into small compass recent advances in the work of 
the medical profession, and each one is entrusted 
to a member of the Facultv who has given par¬ 
ticular attention to that subject. In this form of 
University extension work Bristol leads the. way so 
far as Britain is concerned, though we believe that 
similar w T ork has been undertaken In Canada by the 
University of Toronto. It is as direct a return as any 
of the activities of the University for the grant now" 
being made by local authorities. 

London.— The Senate has ^ conferred the title of 
“Professor of Logic and Scientific Method in the 
University of London ” on Dr. A. Wolf, former fellow 
of St. John’s College, Cambridge, and fellow of 
University College, London. Prof. Wolf is the head 
of the Department of the History and Method of 
Science at University College and of Logic and 
Scientific Method at the London School of Economics 
and Political Science. 

The annual prize distribution and students’ con¬ 
versazione of the Northampton Polytechnic Institute, 
Clerkenwell, London, E.C., will be held on Friday, 
December 2. The Right Hon. Lord Southwark wall 
distribute the prizes and certificates. 

Trinity College, Cambridge, offers for the second 
time a research studentship of a value varying with 
the need of the student, but not exceeding 200 1 . a 
rear, to a non-member of the University of Cam¬ 
bridge who proposes to enter that Unlversitv in 
October, 1922, as a candidate for the degree of Ph.D, 
Applications should be sent as early as possible in 
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July next, and not later than July 25, to the Senior 
Tutor, who will supply further particulars on request. 

At a meeting of the council of the Association of 
University Teachers, held on November 25 at Bedford 
College, Regent’s Park, the following resolution was 
carried unanimously ;—■“ That this council of the Asso¬ 
ciation of University Teachers has heard with dismay 
the proposal of the Lords Commissioners of the 
Treasury to reduce the annual grant in aid of univer¬ 
sity education by 300,000!., and protests against the 
proposal on the ground that it will seriously hamper 
the work of the universities, impair their efficiency, 
and in consequence retard their development in the 
future to the great loss of the nation.” Prof. J. 
Strong, president of the association, stated that the 
present annual grant from the Treasury to the uni¬ 
versities was about one-fifth of the total annual grant 
for education and one-thousandth part of the revenue 
of the country. 

The calendar for 1921-22 of University College, 
London, provides a complete summary of the multi¬ 
farious courses of instruction which are available 
during the present session at that college. Particulars 
are given of the teaching staff in each department, 
and by means of a series of reference numbers and 
letters a time-table has been constructed from which 
information can be obtained as to the exact lectures 
which students are advised to attend for the various 
courses suitable for London University degrees. The 
fellowships, scholar ships, and prizes administered by 
the college are also recorded, together with the regula¬ 
tions affecting each. A number of appendices com¬ 
plete the volume, one of which is devoted to the 
Provost's report on the past session. As many as 
3005 students were attending courses, a number which 
placed a heavy burden on the members of the teaching 
staff. In spite of this, however, a list of more than 
280 original publications stands to their credit, show¬ 
ing that they still found time to make considerable 
contributions to the progress of knowledge. 

The Board of Education has published (Rules 100, 
1921, 2d.) particulars of a scheme in accordance with, 
which arrangements have been made between the 
Board and the Institute of Chemistry for the award 
of national certificates in chemistry to students in 
technical schools and colleges in England and Wales. 
Linder this scheme the institute, in conjunction with 
the Board, will approve schemes of training sub¬ 
mitted by the technical schools or colleges for the 
award of certificates for part-time and full-time 
grouped courses, including, in addition to chemistry, 
suitable courses in physics, mathematics, and cognate 
subjects. Courses for part-time course certificates will 
be designated 14 Senior ” for the ordinary certificate 
and “Advanced” for the higher certificate. Courses 
for full-time course certificates will be suitable for 
students who have attended a secondary school up 
to the age of sixteen years, and will include physics, 
mathematics, and one or more modern languages, 
and may include other cognate subjects. These 
certificates will be awarded in chemistry and in 
applied chemistry. Admission to the course in ap¬ 
plied chemistry will be restricted to students who 
have satisfactorily completed a full-time course in 
chemistry or another course approved by the institute 
and by the Board. The training for" the full-time 
course certificate in chemistry must extend over at 
least, three years, while for that in applied chemistry 
at least one year will be required. The council of 
the institute will consider at a later date whether 
and how far the training and the higher certificates 
should be recognised as qualifying for admission to 
'the examination for the assoriateshlp of the institute. 
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Calendar of Scientific Pioneers. 

December 1, 1868. Sir George Everest died.— 
Entering the East India Company in 1806 as a cadet 
Everest in 1823 succeeded Lambton as superintendent 
of the Trigonometrical Survey of India. Under his 
direction the measurement of the arc of meridian from ; 
Cape Comorin to the north of India was completed. 
His name was given to the great peak in the, 
Himalayas. 

December 2, 1897, Friedrich August Theodor Win* 
necke died. —Of Winnecke Gill remarked that he was 
unquestionably the greatest teacher of practical astro... 
nomy since the days of Bessel. From 1872 to 1S82 
he was director of the observatory at Strassburg. 

December 3, 1920. Sir William de Wiveleslie Abney 
died. —Besides being prominent in all branches of 
photography, which he did much to develop, Abney did 
valuable work on spectroscopy, photometry, light, and 
vision. He served for twenty years in the Royal; 
Engineers, and from 1S84 occupied important posi¬ 
tions in connection with public education at the De¬ 
partment of Science and Art and the Board of 
Education. 

December 4, 1798. Luigi Galvani died. —While lec¬ 
turer in anatomy in the University of Bologna, 
Galvani made many experiments in muscular con¬ 
traction through electrical influence, and in 1791 pub¬ 
lished his 44 De Viribus Electricitatis. ...” 

December 4, 1893. John Tyndall died.— Com¬ 

mencing life as a railway engineer, Tyndall, in 
1853, at the age of thirty-three, became professor of 
natural philosophy at the Roval Institution, a post 
he held until 1887. Like Huxley a fearless champion 
of freedom of thought, he was widely known for his 
work on diathermancy, diamagnetism, and the flrnv 
of glaciers, his lectures, and his books, among which 
was 44 Heat, a Mode of Motion,” while as a moun¬ 
taineer he was the first to ascend the Weisshorn. 

December 5, 1859. Louis Poinsot died. —A student, 
professor, and examiner of the Ecole Polytechnique, 
Poinsot, in 1803 published his “Elements de 
Statique,” which contained his theory of couples, and 
in 1834 his “Thdorie nouvelle de la rotation des 
corps,” dealing with the motion of a rigid body. 

December 5, 1902. Johannes Wislicenus died.— The 
successor of Strecker at Wurzburg, and of Kolbe at 
Leipzig, Wislicenus de\ T oted himself to organic 
chemistry, and did pioneer work in stereochemistry. 

December 6, 1771. Giovanni Battista Morgagni died™ 
—The founder of pathological anatomy, Morgagni was 
a professor at Padua. In iy6r, in his eightieth year, 
he published the result of his life's work, 44 Anatomi¬ 
cal Researches into the Seats and Causes of Disease.” 

December 6, 1799. Joseph Black died. —Called ,by: 
Fourcrov “ the Nestor of the chemistry of the 
eighteenth century,” Black made his two great dis¬ 
coveries of-carbonic acid and latent heat in 1754 and 
1761 respectively, and to him is due the principle of 
specific heats. As a student he was much influenced 
by Cullen, whom he succeeded in the chairs of 
chemistry at Glasgow and at Edinburgh. The date of. 
his death is often given erroneously as November 10 
or November 26. 

December 7, 1912. Sir George Howard Darwin died* 
—The second son of the .great naturalist, Darwin, from 
1883, was Plumian professor of astronomy and ex¬ 
perimental philosophy at Cambridge. His principal 
researches related to gravitational and tidal problems*: 
and the stability of .planetary orbits. He was- 
knighted in IQ05", and in 1911 received the Copley 
medal of the Royal Society. E. C. S. 



December i, 1921] 


NATURE 


453 


Societies and Academies. 

London. 

Geological Society, November 9.—Mr. R. D. Oldham, 
president, in the chair.—L. D. Stamp and S. W. 
Wooldridge : The igneous and associated rocks of Llan- 
wrtyd (Brecon). Pt. 1 : Stratigraphi al(L. D. S.jf. The 
succession of rocks is given ; the fossils from the lower 
horizon include Dicranogra.ptas rectus 9 Hopkinson, 
Glypiograptus teretiuscidus, var. siccatus, Elies and 
Wood, and Climacographis sckarenbergi, Lapworth; 
those from the higher horizon include Diceliographis 
sextans. Hall, and var. exilis, Elies and Wood, and 
Glypiograptus ierctiuscuhis , var. siccatus, Elies and 
Wood. Both assemblages are characteristic of the 
Dicranograptus shales of South Wales. The volcanic 
rocks of Llanwrtyd are therefore of lowest Bala 
(Survey classification) and on the same horizon as the 
upper basic and upper acid series of Cader Idris. 
The igneous rocks are cut off on the west by a fault, 
into which an intrusive mass appears to have been 
forced. Pt. 2 : Petrographicai (S. W. W.). The 
Lower Ashes are an acid series, of which the most 
characteristic member is a coarse flinty breccia. The 
spilites show pillow-structure in the upper part, but 
pass down into massive, finely vesicular rocks. The 
spilites are locally associated with spilite-breccias, 
consisting of angular fragments of various rocks and 
rounded bombs, of all sizes, of spilitic material. The 
bands of fine ash frequently interbedded with the 
sediments form dark flinty rocks weathering white. 
The intrusion is an enstatite-bearing rock of doubtful 
affinities.—L. D. Stamp : The base of the Devonian, 
with special reference to the Welsh borderland. The 
Ludlow Bone-bed forms a natural base : it consists 
of fish remains, all of which first appear at this 
horizon, and are genetically connected with higher 
Devonian faunas; it passes laterally . into a con¬ 
glomerate, and thus forms a natural physical base ; 
it marks a palaeontological and lithological break 
which can be correlated all over north-western Europe. 
The fauna of the lower beds (Ludlow Bone-bed, 
Down ton-Castle Sandstone, and Platv schism a Shales) 
falls into three groups :—(a) Upper Ludlovian marine 
species which survived the change of conditions indi¬ 
cated by the bone-bed, but gradually died out'; (b) 
species which flourished for a short time under the 
changing conditions; and (c) new forms, chiefly fishes, 
which ^ persist, or are closely connected with later 
Devonian forms. It is suggested, from the associa¬ 
tion of the early Downtonian fishes with marine in¬ 
vertebrates, that the former could live in either salt or 
brackish water, but gradually became specialised. 

Royal Meteorological Society, November 16.—Mr. 
R. H. Hooker, president, in the chair.—H. Jeffreys : 
The dynamics of wind. Winds can be divided into 
three main groups according as the pressure differ¬ 
ences between places at the same level are mainly 
occupied in producing acceleration relative to the 
ground, in guiding the wind under the influence of the 
earth's rotation or in overcoming friction. They are 
called Eulerlan, geostrophic, and antitriptic respec¬ 
tively. Tropical cyclones and tornadoes are Eulerian, 
while all winds of side extent are approximately geo¬ 
strophic; sea and land breezes and mountain and 
valley winds are mainly antitriptic. Temperature 
differences ■will account for the annual pressure varia¬ 
tion in Asia, and probably for the permanent winds 
of Antarctica. In the case of mountain and sea 
breezes a fundamental part is played by the deviation 
of^the actual average temperature lapse-rate from the 
adiabatic value.— N. K. Johnson ; The behaviour of 
pilot-balloons at great heights. Wind-structure in the 
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upper atmosphere is generally investigated, by follow¬ 
ing a pilot-balloon by means of a theodolite, .though 
at a few stations the balloon is followed by two 
theodolites situated at the ends of a base-line. Single- 
theodolite determinations rest fundamentally upon the 
assumption that the rate of ascent of the balloon is 
| uniform. When a pilot-balloon is observed with twu 
theodolites at the ends of a base-line the actual height 
of the balloon is calculated from minute to minute, 
and this method affords a means of testing the 
accuracy of the single-theodolite method. Experi¬ 
ments *on the leakage of pilot-balloons are also 
| detailed. It is concluded that the results of single¬ 
theodolite pilot-balloon ascents carried to great 
heights must be received with great caution.— C. J. P. 
Cave : The cloud phenomenon of November 29, 1920. 
On November 29, 1920, a cloud with a sharp-cut edge 
passed across the east of England, and was observed 
as far north as Worksop, Nottinghamshire, and as 
far south as Hawkhurst, Kent. The cloud moved 
from the-west; in front the sky was clear, behind 
completely overcast. The progress of the front has 
been mapped from sunshine records and observers' 
notes, and the upper-air conditions have been inves¬ 
tigated. 

Royal Microscopical Society, November 16.—Mr. D. J. 
Scourfield, vice-president, in the chair.—G. _ Patchin : 
The micro-examination of metals, with special refer¬ 
ence to silver, gold, and the platinum metals. The 
presence of foreign bodies, the existence of small 
quantities of metals, metalloids, etc., which may ^ or 
may not exert an injurious effect on the material, 
the constitution of alloys, and the distribution of con¬ 
stituents throughout the metallic mass in relation to 
the micro-examination of metals, were discussed 
briefly. The presence of platinum and the platinum 
metals in gold, silver, and gold-silver alloys and the 
effect of small quantities of these metals on the sur¬ 
face appearance of cupellation beads were described. 
—W. C. Crawley and H. A. Baylis ; Mermis parasitic 
on ants of the genus Lasius. The winged females of 
ants of the genus Lasius frequently show structural 
peculiarities, especially stunted wings and atrophy of 
the ovary, which are the result of infection with a 
Nematode worm. As Nematodes of this family (Mer- 
mithidse) remain in a larval condition until after 
emerging from their hosts, complete description of 
them involves keeping them alive until they attain 
maturity. This has been done with the form found 
in Lasius alienus, L. flamis, and L. niger. No 
mature males of the worm were obtained; since the 
larvae were found to have a precociously-developed 
male gland, the species is possibly a protandrous her- 
1 maphrodite. This view is supported by the observa- 
: tion that ovipositlon begins before or during the 
shedding of the last larva! cuticle.—R. L. Frink : The 
practical value of the microscope in glass manufac¬ 
ture. The use of the microscope as a preventive con¬ 
trol in selecting raw materials used as constituents of 
glass batch and refractories and materials for fur¬ 
naces and the detection by means of the microscope 
of the causes of at rise or cords, stones, seeds, blisters, 
and other defects in glassware were described. The 
value of supplementing the polariscope tests of the 
annealing of glass by microscopical tests was also 
urged. 

Linnean Society, November 17.—Dr. A, Smith Wood¬ 
ward, president, in the chair.—A.. Smith Woodward ; 
A newlv-discovered human skull from the Rhodesia 
Broken Hill Exploration Company’s mine in N.W. 
Rhodesia. The skull evidently belonged to an extinct 
[ race pf cave-men, with a skull much resembling that 
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of the European cave-men of the Neanderthal^ race, 
but with an erect skeleton.— A. W. Hill : A visit to 
the Cameroons and Nigeria. The settlement of ^Vic¬ 
toria and the Botanic Garden there were described. 
Connected with this garden are the experimental plots I 
of tea and cinchona at Buea, at an altitude of 3300- 
3600 ft. on the Cameroon Mountain. The Bauchi 
Plateau, Northern Provinces, was visited, and arrange¬ 
ments were made for collecting specimens of the local 
flora. More than 600 specimens, comprising a large 
proportion of new species, have been sent to Kew. 
The flora of the plateau shows affinities with the flora 
of Abyssinia and Nvasaland. 

Paris. 

Academy ©f Sciences, November 14.—M. Georges 
Lemoine in the chair.—P. Painleve : Gravitation in the 
mechanics of Newton and in the mechanics of Einstein. 
—M. Hamy : A particular case of diffraction of the 
images of the circular stars and the determination of 
their diameters.—L. Fabry : New formulae for the cal¬ 
culation of the line of search of a minor planet.—MM. 
Gnnnessiat an'd Reuaux : An asteroid with an orbit re¬ 
sembling that of a comet. This planet (1920 HZ) 
was discovered by M. Baade at the Babelsberg Ob¬ 
servatory, and he noted its comet-like orbit. Between 
December 1, 1920, and March 2, 1921, eight positions 
of this star were obtained with the photographic 
equatorial of Algiers Observatory, from which the pro¬ 
visional elements have been calculated. The orbit 
reaches to the distance of Saturn, but the image is 
clearly that of a planet, and not a comet. Additional 
observations are desirable before the end of the year, 
as it will not return for thirteen years.—B. Beirmend- 
Jian : A new demonstration of a theorem of M. Picard, 
and some generalisations of this theorem.—J. Kampe 
de Feriet; The general integral of the systems of par¬ 
tial differential equations of hvpergeometric functions 
of higher order.—A. Bevy: Recurrent series and the 
homogeneous forms depending on them.—R. Gosse : 
Two new types of partial differential equations of the 
second order and of the first class.—J. Chazy : The 
arbitrary functions appearing in the. is 3 of the Einstein 
gravitation.—R. Guillery ; Testing machines giving the 
elastic limit and the modulus of elasticity of metals.— 
K. Ogura : The theory of gravitation in space of two 
dimensions.— J. Osappwis and Hubert-Desprez : Re¬ 
searches on stray currents. The strav currents in the 
soil (of Paris) are produced by insulation defects of the 
tramway networks (550 volts, continuous current), and 
cause considerable damage to water and gas mains. 
Two methods have been worked out for identifying the 
leaky circuit, one based on the telephone, the other 
on the lamp with three electrodes. The latter proved 
to be the better method.—L. Boiichet; The variation 
with time of the pressures created in insulating fluids 
by a constant . electrostatic field. The change with 
time may be interpreted in several ways, the most 
probable being the assumption that there is a change 
in the conductivity of the liquid. The effects observed 
with alternating currents were applied to calculate the 
specific inductive ^ capacities of the six hydrocarbons 
used in the experiments.—P. Lemay and L. Jaloustre : 
The oxidising properties of certain radio-active 
elements. The experiments were made with the 
bromides of mesothorium, radio thorium, thorium-X, 
and radium. If solutions of these salts, enclosed in 
bulbs, are placed in the oxidisable solutions, there is 
no action, but wffien intimately mixed, oxidation 
phenomena were observed with * hydroquinone, tinc¬ 
ture of guaiacum, ferrous salts,* and acid solu- 
: ^ tions 1 of iodides. —P. Glangeaud ; The Plomb du 
CantaVaJarge independent volcano, covering nearly a 
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third of the Cantal massif. This region has hitherto 
been considered as representing a sector of the great 
Cantalian volcano with a single crater. The author’s 
observations lead to the conclusion that the Plomb du 
Cantal is an independent volcano, the principal erup¬ 
tive centre of which was asymmetric with respect to 
Its lava streams.—P. Loisel: The radio-activity of the 
springs of the region of Bagnoles-de-l 5 Orne. The 
eight springs examined all proved to be radio-active, 
but in different degrees. In four of them, all coming 
from granite, the radio-activity was permanent. The 
variations are discussed from the point of view of a 
double origin of the water from the spring.—Ed. Le 
Danois: The variations of the Atlantic waters off the 
French coasts.—J. Eriksson: New biological studies 
on the rust of mallow, Puccinia Malvacearum. —J. 
Ripert: The biology of the belladonna alkaloids.—P. 
Freundler, and Miles. Y. Menager and Y. Laurent; 
Iodine in the Laminaria. There is a loss of Iodine, 
which may amount to 50 per cent, of the amount 
originally present, when the algae are dried. The per¬ 
centage of iodine is almost independent of the place .of 
growth, but varies with the time of year.—A. N£mec 
and F. Ducho®: The possibility of determining the 
value of seeds by the biochemical method. An attempt 
to find a relation between the different enzymes pre¬ 
sent in the seed and the power of germination. The 
hydrolysing diastases can persist after the seed has 
lost its germinating. power. But * catalase behaves 
differently, and the activity of the catalase may serve 
to evaluate in a few minutes the agricultural value 
of the seeds.—G. Hinard and R. Fillon : The chemical 
composition of the starfish. Dried starfish contain 
about 50 per cent, of calcium carbonate, 35 per cent, 
of albumenoids, and 7 per cent, of fat, and serve well 
for manure. The fat has been extracted, and some of 
its chemical and physical constants are given.—R. 
Bayeux: The subcutaneous absorption of oxygen in 
mountain climbing or ascent by aeroplane.—A. 
Tournay : The influence of the sympathetic nerve on 
the sensibility : the effects of the resection of the sym¬ 
pathetic on the residual sensibility of a member the 
nerves of which have been almost completely severed.— 
A. LabbS ; Heterogeneous impregnation.—P. de Beam- 
champ : Biogeographlcal researches on the tidal zone 
at the island of Yeu.—R. Poisson : Brachypterism and 
aptferism in the genus Gerris.—M. Aynaud : Contagious 
pustulous stomatitis in sheep and goats.—G. B. de 
Toni: Material for the reconstruction of the manu¬ 
script A of Leonardo da Vinci in the library of the 
Institute. 

Brussels. 

Royal Academy of Belgium, November 5.—M. G. 
Ceshro in the chair.—C. Servais : The geometry of the 
tetrahedron.—L. Godeaux : A rational involution with 
three points of coincidence belonging to an algebraic 
surface of the third species. 


Books Received. 

Wages and the Cost of Living. By Dr. C, V. 
Drvsdale. Pp. 51. (London : Malthusian League.) 
6d: 

The Malthusian Doctrine and its Modern Aspects. 
By Dr. C. Y. Drvsdale. Pp. 68. (London: Mal¬ 
thusian League.) 

Problems made Easy for Preparatory Schools and 
the Lower Forms in Public Schools. By R. Tootell 
75 * (Winchester: Warren and Son, Ltd.) 35 - 

net. 

Alternating Currents. By G. C. Lamb. Part i- 
Pp. viii + 73. Part 2, Pp. viii+127- (Cambridge: 
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At the University Press.) Part i, 5s. 6d. net; part 2, 

7 s. 6 d. net. ” 

Market Nursery Work : A Series of Six Books on ; 
the Cultivation of Crops for Market. By F. J. ! 
Fletcher. VoL 1 : Glasshouses and the Propagation : 
of Plants. Pp. viii-t-75. VoL 2 : Special Glasshouse j 
Crops. Pp. vi-T-72. (London: Benn Bros. } Ltd.) ! 
45 . 6d, each. 

Penrose's Annual. Vol. 24 of the Process Year j 
Book and Review of the Graphic Arts, 1922. Edited ; 
by W. Gamble. Pp. xii-f91 + plates. (London: ; 
Percy Lund, Humphries and Co., Ltd.) Ss. net. 

Ocean Research and the Great Fisheries. By ; 

G. C. L. Howell. Pp. 220+20 plates-1-3 maps. . 

(Oxford : Clarendon Press.) xSs. net. 

Letters to My Grandson on the World About Him. j 
By the Hon. Stephen Coleridge. Pp. 124. (London : ; 
Mills and Boon, Ltd.) 4s. net. j 

The Handicraft Art of Weaving. By T. Wood- ] 
house. (Oxford Technical Manuals.) Pp. xii-f 165. j 
('London : Henry Frowde and Hodder and Stoughton.) j 
65. net. j 

A Text-book of Inorganic Chemistry. By Prof. ; 
A. F. Holleman. Sixth English edition, revised. 

(Issued in English in co-operation with H. C. Cooper.) 
Pp. viii+528. (New York: J. Wiley and Sons, Inc.; j 
London : Chapman and Hall, Ltd.) 195. net. 

Elementary Chemical Microscopy. By Prof. E. M. j 
Chamot. Second edition, partly re-written and j 
enlarged. Pp. xvi + 479. (New York: J. Wiley and 1 
Sons, Inc.; London : Chapman and Hall, Ltd.) 255. | 
net. j 

The Emission of Electricity from Hot Bodies. By j 
Prof. O. W. Richardson. (Monographs on Physics.) j 
Second edition. Pp. viii + 320. (London : Longmans, j 
Green and Co.) 1 6 s. net. 

Ministry of Munitions and Department of Scientific j 
and Industrial Research. Technical Records of Ex- | 
plosives Supply, 1915-191S. No. 4: The Theory and j 
Practice of Acid Mixing. Pp. vi + 93. (London : 

H. M. Stationery Office.) I2.s\ net. 

The Psychology of Medicine. By Dr. T. W. 
Mitchell. Pp. viii-f 187. (London : Methuen and Co., 
Ltd.) 65. net. 

Annual Report of the Meteorological Committee to 
the Air Council for the Year ended 31st March, JQ21. 
Pp. 72. (London : H.M. Stationerv Office.) 2s. net. 

The Historical Geography of the Wealden Iron 
Industry. By M. C. Delany. (Historico-Geographical 
Monographs.) Pp. 62+3 maps. (London : Benn 
Bros., Ltd.) 4s. 6 d. net. 

La Matiere et PEnergie : Selon la Thdorie de la 
Relativity et la Theorle des Quanta. By Prof. L. 
Rougier. Nouvelle edition. Pp. xii-f 112. (Paris: 
Gauthier-Villars et Cie.) 9.50 francs. 

The Manufacture and Uses of Explosives, with 
Notes on their Characteristics and Testing. By Dr. 1 
R. C, Farmer. (Technical Primer Series.) Pp. xii-f 1 
116. {London: Sir I. Pitman and Sons, Ltd.) j 
2 s, 6d. net. 

Dictionary of Botanical Equivalents. French- 
English : German-English. By Dr. E. Artschwager 
and ^ E. M. Smiley. Pp. 137. (Baltimore, Md. : 
Williams and Wilkins Co.) 2 dollars. 

Yorlesungen liber Thermodynamik. By Prof. Dr. 
Max Planck. Sechste auflage. Pp. x-f 292. (Berlin 
and ^ Leipzig: W. De Gruvter and Co.) 1.28 
shillings. 

Meddelelser fra Kornmissionen for Havundersogel- 
ser. Serie Fiskeri. Rind 6, Nr. 2, 1021 : Danish 
Investigations of Plaice from the North Sea, July, 
1919-Julv, IQ20. By Dr. K. Smith. Pp. 68. (Koben- 
havn : C. A. Reitzel.) 
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Diary of Societies. 

THURSDAY, December 1. 

Linnean Society of London, at 5.—Prof. W. N. Jones : Note on 
the Occurrence of Brachiomonas.—J. Burtt-Bavy : The Distribu¬ 
tion of Salix in South. Africa.—Miller Christy: The Problem 
of the Pollination of the British Primulas. 

Royal Aeronautical Society (at Royal Society of Arts), at 5.30.— 
Major C. H. Scott: The Present State of Airship Development. 

IxsxiTi tion of Electrical Eng infers, at 0.—L. J. Steele and H. 
Martin: The Cyc-arc Process of Automatic Electric Welding. 

Royal Microscopical Society (Metallurgical Section), at 7.30.— 
The Practical Application of Vertical Illuminators in the De¬ 
termination of the Structure of Metals and Alloys and in 
Melallographieal Research Generally. Exhibition of Various 
Types of Vertical Illuminators by C. W. Hawksley and P. Swift, 

Chemical Society, at 3.—R. Mond and A. Wallis: Some Researches 
on the Metallic Carbonyls.—R. Monel and A. Wallis: The Action 
of Nirrie Oxide on the Metallic Carbonyls. 

Royal Society of Medicine (Obstetrics and Gynaecology Section), 
at 5.—R. H. Para/more: Eclampsia and its Incidence. 

Camera Club fat 17 John Street, W.C.2), at 8.15.—Madame Yevonde: 
Women in Photography. 

F HI DAT , December 2. 

Royal Society of Medicine (Laryngology Section), at 4.45. 

Royal Astronomical Society, at 5.—Geonhysmal Discussion: Cer¬ 
tain Geological Consequences of the Cooling of the Earth. Opened 
by Dr. H. Jeffreys, continued by Dr. Jeans, Prof. Lindemann, 
Dr. Evans, and Col. Grove-Hills. Chairman, Sir Jethro Teall. 

Institution of Electrical Engineers (Students Section), at 7.— 
H. S. Petch: Automatic and Semi-automatic Railway Signalling. 

Junior Institution of Engineers fat Caxton Hall), at 8.—B. L. 
T.adkin : Notes on Maintenance of Electrical Accumulators. 

Royal Photographic Soctfty of Great Britain, at 8.—M. 0. Dell: 
Ideals and Methods in Picture Making. 

Roy4L Society of Medicine (Anaesthetics Section), at 8 . 30 .—In¬ 
formal Meeting. 


SATURDAY , Df.cf.mbee 3. 

Gilbert White Fellowship fat 6 Queen Square, W.C.l), at 3.— 
Prof. G. S. Boulger: The Sundews : Their Kindred and Neigh¬ 
bours. 

MONDAY , December 5. 

Royal Botanic Society of London, at 3.—Prof. A. W. Biekerton: 
Gardening (1). 

Victoria Institute (at 1 Central Buildings, S.W.l), at 4.30.—Rev. 
A. C. Robinson : Darius the Median and" the Cvropcedia of Xeno¬ 
phon in the Light of the Cuneiform Inscriptions. 

Royal Institution of Great Britain, at 5.—General Meeting. 
Society of Engineers (at Geological Society), at 5 30.—W. M. 

Beckett: Nnrthwich Sewerage and Sewage Disposal Works. 
Institution of Electrical Engineers ('Informal Meeting), at 7.— 

C. T.. Lipman and others : Discussion on Some Recent Develop¬ 
ments in the Design of A.C. Instruments. 

Aristotelian Society fnt 21 Gower Street, W.C.l), at 8,—Prof. J. 

Johnstone: The Limitations of Knowledge. 

Royal Institute of British Architects, at 8.—Business Meeting. 
Royal Society of Arts, at 8.—A. W. Hind : Processes of Engraving 
and Etching (Cantor Lecture) (2). 

Society of Chemical Industry (at Chemical Society), at 8.—VT. L. 
Baillie: An Autoclave Test for the Grading of Chemical Glass¬ 
ware.—Dr. E. Fyleman : Separation of Adherent Oil or Bitumen 
from Rock. 

Royal Geographical Society (at JEolian Hall), at 8.30.—G. M. 

Gathorne-Hardy: A Recent Journey in Northern Labrador. 
Rovye- Society of Mfdtcinf. (Tropical Diseases and Parasitology 
Section), at 8.30—Dr. Broughtnn-Alcock, Prof. W. Vorke, and 
Dr. P. Mansnn-Bahr: Discussion: Amoebic Dysentery in Great 
Britain: its Significance and Treatment.—Dr. 31. Khalil Thermo* 
tropism in Ankylostome Larva?. 

TUESDAY , December 8. 

Royal Society of Arts (Dominions and Colonies Section), at 4.30.— 
F. C. Wade: British Columbia: The Awakening of the Pacific. 
Royal Society of Medicine (Surgery: Sub-Section of Orthopaedics), 
at 5.30.—N. Dunn and others : Discussion: Stabilising Operations 
in the Treatment of Paralytic Deformities of the Foot. 

Women’s Engtnf.fring Society Gat 26 George Street. W.l), at 6.35.— 
T. Clarkson : The Use of Home-produced Fuels for Commercial 
Motor Transport. 

Institute of Marine Engineers (at 85 The 3!inories), at 6.30.—Sir 

D, Wilson-Barker: Weather at Sea, including Clouds, Waves, etc. 
Royal Photographic Society of Great Britain, at 7.—H. M. 

Edmonds: A New Mode of Producing Sculptures by the Aid of 
Photography. 

Rontgen Society (at Institution of Electrical Engineers), at 8.15.— 
M. A. Codd: Some Investigations on Transformer-Rectifier Sets 
for X-rays.—C. E. S. Phillips : X-rav Tubes Connected in Parallel. 
Royal Society of Medicine (Pathology Section) (at Lister In¬ 
stitute), at 8.30.—Dr. V. Korencheuskv: Experimental Rickets 
in Rn + s. with Demonsfrafion of Specimens.—Dr. G. Segal: The 
Association of Typhus Virus with the Various Blood Elements.— 
A. W. RfM-mt: Demonstrations of Rectal Infection of Lice by 
WeigPs Method.—A. W. Baeot and Dr. G. Segal: The Develop¬ 
ment of Rickettsia in Lice, following Intrarectal Infection with 
Typhus Virus.—Dr, R. Stl John Brooks and Dr. M. Rhodes: Seme 
Observations on the Hmmorrhagic Septicaemia Group.—Miss 33. H. 
Lepper: Gall-bladder Infections following the Intravenous Inocu¬ 
lation of Coliform Organisms in Rabbits.—Dr. S. P. Bedson: 
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Demonstration of Histological Material from Experimental Par 
para.—Dr. S. Sana!; Dysentery Immunisation per Os. 

WEDNESDAY, December 7. 

R07.11 Botanic Society of London, at 3.— Prof. A. W. Bickerton : 
Gardening (2). 

Royal Institute of Public Health, at 4.—Sir Kenneth Goadhv: 
Lead-poisoning- in Industry. 

Geological Society of London, at 5.30.—S. S. Bu clan an and J. F. 
Jackson: Jurassic Chronology. II. Preliminary Studies. A. Cer¬ 
tain Jurassic Strata near Evpemount (Dorset). Part I. The Junc¬ 
tion Bed of Watton Cliff and Associated Bucks.—J. Stansfield: 
Banded Precipitates of Vivianite in a Saskatchewan Fireclay. 

Royal Society of Medicine (Surgery Section), at 5,30.-—Sir Charles 
Ballanee: Ligation of the Innominate Artery.—Sir Lenthal 
Cheatle : A New Operation for Inguinal Hernia. 

Institution of Electrical Engineers (Wireless Section), at (J. —T. L. 
Eckerslev ; An Investigation of Transmitting Aerial Resistances. 

Institution of Railway Signal Engineers (at Midland Grand 
Hotel), at 6.—Resumed Discussion on Paper by A. E. Tattersall: 
Three-position Signalling. 

Institution of Sanitary Engineers (at Caxton Hall), at 7.—S. A. 
Hill-Willis .* Town Planning. 

Royal Microscopical Society (Biological Section), at 7.30. 

Entomological Society of London, at 8. 

Royal Society of Arts, at 8 . —E. Cammaerts: Literature and Inter¬ 
national Relations. 

Society of Public Analysts (at Chemical Society), at 8.—B. S. 
Evans: The Estimation of Small Quantities of Antimony in 
Copper and Brass.—A. Lucas: The Inks of Ancient and Modern 
Egypt.—C. L. Claremont; Notes on the Analysis and Use of Red 
Squill in Rat Poisons. 

Royal Society of Medicine (Neurology Section) (at Hospital for 
Paralysis, Malda Vale), at 8.30.—Clinical Meeting. 

Royal Society of Medicine, at 9.— Sir Berkeley Moynihan : Medicine 
in Art. 

THURSDAY, December 8. 

Soul Society, at 4.30. —Probable Papers .—Lord Rayleigh: A Study 
of the Glow of Phosphorus: Periodic Luminosity and Action of 
Inhibiting Substances (with Experimental Demonstration).— 
Lord Rayleigh: The Aurora Line in the Spectrum of the Night 
Sky.—W. D. Womersiey: The Energy in Air, Steam, and Carbon 
Dioxide from 100° C. to 2000° Lt.-Col. J. W. Gifford: Atmo¬ 

spheric Pressure and Refractive Indices, with a Corresponding 
Table of Indices of Optical Glass.—H. P. Varan: A New Form 
of Interferometer.—H. Harle: On the Viscosities of the Hydrogen 
Halides. 

Royal College of Suegeons of England, at 5.—Sir Charles Bal¬ 
lanee : A Glimpse into the History of the Surgery of the Brain 
(Thomas Yicary Lecture). 

Royal Society of Medicine (Balneology and Climatology Section), 
at. 5.30.—Dr. k. G. S. Mahomed : The Relation of Atmospheric 
Electrical Variations to the Incidence of Epileptic Fits.—Dis¬ 
cussion on the Organisation of the Section. 

•Optical Society (at Imperial College of Science and Technology), 
at 7.30.—L. C. Martin : The Physical Meaning of Spherical Aberra¬ 
tion.—Dr. F. Lloyd Hop wood: An Auto-stroboscope and an In¬ 
candescent Colour Top.—Lt.-Col. Gifford: Achromatic One Radius 
Doublet Eyepieces. 

■Chemical Society (at Institution of Mechanical Engineers), at 8.— 
Prof. J. V. Gregory: The Genesis of Ores. 

Institute of Metals (London Section) (at S5 The Minorles), at 8— 
S. A. E. Wells: Casting in Metal Moulds. 

Habyeian Society (at Medical Society of London), at 8.30.—Sir John 
Charlton Briscoe, Bart., Sir Sidney Russell Wells, Dr. G. H. 
Hunt, and Sir William Wilicox: Discussion: Is the Anginal 
Syndrome only of Cardiac Origin? 

FRIDAY , December 9. 

Association of Economic Biologists (in Botanical Lecture Theatre, 
Imperial College of Science and Technology), at 2.30.—Prof. J. H. 
Priestley and others: Discussion: The Resistance of the Normal 
and Injured Plant Surface to the Entry of Pathogenic Organisms. 

Royal Astronomical Society, at 5. 

Physical Society of London (at Imperial College of Science and 
Technology), at 5.—G. A." Sutherland and L: Clark: The 
Average Range of -rays in Different Metals.—Prof. E. Wilson : 
The Sensitivity of Ballistic Galvanometers.—Prof. R. LI. Jones: 
The Determination of the Damping Decrement of a Tuning Fork. 
—Dr. E. A. Owen : The Estimation of the Radium Content of 
Radio-active Luminous Compounds. 

Royal Society of Mebicins (Clinical Section), at 5.30. 

Institution of Mechanical Engineers (Informal Meeting), at 7— 
Continuation of Discussion on Ball and Roller Bearings: Some 
Recent Types and Criticisms. 

Royal Society of Medicine (Electro-therapeutics Section), at 8.30— 
Dr. Carelli: ■ Demonstration of his Method of Radioscopie Ex¬ 
amination with the Help of Gas Injections.—Dr. Riddell: Demon- 
stration of a Simple Apparatus for Making Serial Radiographs 
of Pylone Region in the Horizontal and Upright Positions. 

Royal Society of Medicine (Ophthalmology Section), at S.30 — 
Clinical Evening. 

PUBLIC LECTURES. 

- . '(A. number in, brackets^ indicates the number 0/ a lecture 
in series.) 

• THURJB&it, December 1. 

UMTEftsm Coimge, at S.-Vrof J. E. G. Da Montmorency; p eu . 

- , d&lism m Western China'and in Africa (5). 

, Bcpiteial College of Science an® Technology, at 5,30.—W Bateson - 
Advances in Genetics (3). 
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FRIDAY , December 2. 

University College, at 4.30.—Dr. J. C. Drummond: Nutrition (Si 

Imperial College of Science anti Technology, at 5.30.—Dr j n 
Falconer: The Wonders of Geology (Swiney Lectures) r TT " * ’ * 

University College, at 8.—Prof. G. Dawes Hicks : Our Knowied^ 
of the Real World (5). Meage 

MONDAY , December 5. 

University College, at 5.30.—Prof. A. Wolf; The Literature of 
Science. 

King’s College, at 5.30.—Dr. W. R. Ormandy; Liquid Fuel En 
gines (4), 

TUESDAY, December 6. 

King’s College, at ,5.30.—Prof. H. Wildon Carr: The Modern 
Scientific Revolution and its Meaning for Philosophy (9).—Dr 
W. Brown: Psychology and Psycho-therapy (8). 

WEDNESDAY, December 7. 

School of Oriental Studies, at 12—Miss Alice Werner: Bantu 
Tribes of East Africa (5). At 5.—Dr. T. G. Bailey: The Sansis 
or Thieves of India: their Language, History, and Customs. ’ 

University College, ut 5.—Prof. G. Elliot Smith: The Evolution 
of Man (3). 

THURSDAY, December, 8. 

University College, at 5.—Prof. J. E. G. Do .Montmorency; Feudal 
Vestiges in America and Elsewhere (G). 

Imperial College of Science and Technology, at 5.30—W. Bateson: 
Recent Advances in Genetics (6). 

King’s College, at 5.30.—H. W. Fitz-Siinons: Bridge Construc¬ 
tion (5). 

Barnes Hall (1 Wimpole Street, W.l), at 8—Dr. C. Singer: The 
History of the Doctrine of Infection (Chadwick Lecture). 

FRIDAY, December 9. 

University College, at 8—Prof. G. Dawes Hicks: Our Knowledge 
of the Real World (G). 

SATURDAY, December 10. 

Imperial College of Science and Technology, at 10.30 a.m—Prof. 
W. W. Watts: Geology as a Basis for Geography (Lectures for 
Teachers). 
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Imperial Water Power. 

T HE issue of the third and final report of the 
Water-Power Committee of the Conjoint } 
Board of Scientific Societies is a timely reminder 
of the importance of a matter which has strangely ; 
failed to engage the attention of the community at 
large, notwithstanding its general perspicacity of 
judgment in regard to industrial enterprise. It 
was pointed out in these columns in September, 
1918, that the national stores of solid fuel were 
far from Inexhaustible, and that they were being 
depleted with reckless prodigality, while, simul¬ 
taneously, another source of energy, viz. water 
power, ready to hand and only awaiting develop¬ 
ment, was being allowed to run to waste. In¬ 
evitably, sooner or later, the value of this natural 
supply of energy would be bound to demonstrate 
itself, but meanwhile no spendthrift could be more 
indifferent to the squandering of his patrimony 
than the average citizen to the loss of this form of 
his country 's wealth. Although by no means so 
well endowed as some other countries, it is esti¬ 
mated that Great Britain has a potentially utilis- 
able amount of water power of more than a million 
horse-power. Less than a tenth of it is actually 
developed. This means that some nine hundred 
thousand horse-power is being dissipated, minute 
by minute—the equivalent of the consumption of. 
at least four to five million tons of coal per annum. 

It is true that the report before us states that, 
as regards the United Kingdom, “active investi¬ 
gations are being made and definite steps taken 
by the Committee appointed by the Board of 
NO. 2719, VOL. X 08 ] 


Trade. s * And we are, of course, aware that 
hydrographical investigations require time, often 
a very long time, extending over periods of years 
which may well run to twenty or even more. 
Therefore we have no wish to indulge in pre¬ 
mature criticism, but we are bound to remark that 
the only evidence which has so far been adduced 
of definite projects in view has been the ill-timed 
announcement of the Severn’barrage scheme—a 
scheme of such tremendous magnitude, founded 
on data so inadequate, that the public refused point 
blank to have anything to do with it. 

In the present notice we confine our observa¬ 
tions to the subject-matter of the report, and Its 
fourteen pages demonstrate in the most pointed 
way the disparity existing between the steps taken 
in the United Kingdom and those in other coun¬ 
tries for the development of natural sources of 
water power. Let us extract the following table 
comparing the summarised figures of the hydraulic 
powers of the world :— 

Percentage of 

Hvdraulic horse-power available 

,—1--•-., power at 

Available. Developed. present 

developed. 

Europe (Germany, 

Italy, Switzerland, 

Spa’in, Sweden, 

Austria-Hungary, 

France, and Nor- 

wav) ... •** 47,300,000 <8,450.000 iS*o 

Limited States ... 32,000,000 6,500,000 20*3 

British Empire ... 60.000,000 3,000,000 5-0 

The comparison is unfavourable enough, but 
the case of the British Empire becomes much 
worse if we except Canada, where about 72 per 
cent, of the British total Is developed. Recon¬ 
stituting the table, with the United States and 
Canada jointly included in North America, we 


get: 


* 

Hydraulic horse-power 

Available. Developed. 

Percentage of 
available 
power at 
present 
developed. 

Europe . 

47,300,000 

S,450,000 

i8-o 

North America 

British Empire (ex¬ 

50,800,000 

8,805,000 

17*3 

cept Canada) 

41,200,000 

695,000 

x *7 


It is scarcely a matter for wonder that the Com¬ 
mittee’s comment is that “the figures afford strik¬ 
ing evidence of the relative scope for development 
through the Empire.” The Committee adds:— 

“Taking the Empire as a whole, no attempt is 
being made to ascertain the total resources, ^ to 
secure any uniformity in methods of investigation 
and recording of data, to encourage such investi¬ 
gations as are being made, or to collect the in¬ 
formation as it becomes available at a central 
bureau. At present not even an approximately 
complete inventory exists, much less the practical 
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and commercial information that would assist 
development of this important national resource. 

The report contains a summary of the informa¬ 
tion which, since the issue of the earlier reports, 
has come to hand respecting India, Ceylon, British j 
East Africa, British Guiana, New South Wales, 
and Victoria. The information, though serviceable, 
is of the scantiest character, and merely touches 
the fringe of the subject. 

The Committee then alludes to the proposed 
Imperial Water-Power Board and makes sugges¬ 
tions as to the principal objects for which such a 
board would be formed. The following con¬ 
clusions are arrived at;— 

A. —That, in view of the immense water-power 
resources known to exist in the Empire and of 
their commercial value, it is of urgent importance 
that adequate measures should be taken to pro¬ 
mote the development of these resources. 

B. —That, in many parts of the Empire, it is 
most desirable that records of river-flow should 
be instituted and maintained if they are to con¬ 
stitute a safe commercial basis for power develop¬ 
ment. 

C. —That the creation of an Imperial Water- 
Power Board, with extensive powers to carry out 
a comprehensive policy for stimulating, co-ordin¬ 
ating, and, where necessary, assisting such 
development throughout the Empire, is needed. 

D. —That a great impetus would be given to 
the investigation of water resources in the 
Dominions and Dependencies, by the creation of 
such a central board to assist and to record such 
information for the assistance of commercial 
investors. 

E. —That the greater uniformity of methods of 
investigation and recording to be secured by such 
a board would much increase the commercial value 
of the information. 

F. —That an Imperial Water-Power Conference 
be convened in London, if feasible, at an earlv 
date. The Committee understands that a proposal 
has been made to hold such a'conference, and 
that this has been cordially received bv the repre¬ 
sentatives of those of the outlying portions of the 
Empire which are most directly concerned. Such 
a conference would offer the opportunity of dis¬ 
cussing matters of policy, administration, uni¬ 
formity of investigation and record, in connection 
with water-power development, and could not fail 
to have a useful effect on such development. 

The proposal for an Imperial Water-Power 
Conference to be held at an early date is particu¬ 
larly welcome, and we trust that it wall be 
adequately supported. The time is certainly ripe 
for a gathering of this kind, and it is to be hoped 
, that it will serve to kindle practical interest in a 
subject of the most vital importance to the indus¬ 
trial development of the Empire. 
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We cannot conclude without expressing the 
great indebtedness of the scientific community to 
the Committee for its ^painstaking researches, 
and especially to its energetic secretary, Prof. 
A. H. Gibson, who has admirably collated and 
summarised the material furnished to the Com¬ 
mittee and, by his untiring efforts, has rendered 
possible the presentation of the three successive 
reports. 


The Denomination “ Chemist.” 

RIT 1 SH chemists are placed in the anomalous 
position, not occupied by their brethren In 
other civilised countries, of sharing their denom¬ 
ination with practitioners of a different craft— 
namely, pharmacy. It is, in fact, only by courtesy 
of the Pharmaceutical Society that they call them¬ 
selves chemists, because, unless they hold a quali¬ 
fication from that body, they are not legally en¬ 
titled to do so. The Pharmacy Acts Amendment 
Bill, read for the first time in the House of Com¬ 
mons on November 3, aims at correcting this error 
in occupational nomenclature by conferring on the 
Institute of Chemistry alone the authority to 
designate any person a “chemist,” simultaneously 
giving to the Society of Pharmacy and Drug Store 
Proprietors of Great Britain power to place 
persons on the pharmaceutical register. 

It is greatly to be hoped that this, or some 
similar measure, may find its way on to the Statute 
Book. The disability it seeks to remove has long 
been the source of inconvenience and vexation to 
chemists, but prior to the war it might have been 
claimed that the matter was a domestic one and 
did not affect the public welfare. Now, however, 
it is more than ever important that the public 
should be assisted in realising the vital necessity 
of chemistry, in common with other branches of 
science, for national well-being and progress. Part 
of the ignorance w T hich prevails in the public mind 
concerning chemistry may be traced to the nominal 
association of the subject with pharmacy, an asso¬ 
ciation from which pharmacists themselves do not 
derive any benefit, and which has led them to 
adopt a variety of sub-titles, including “cash 
chemist/’ “stores chemist,” and “Continental 
chemist.” Indeed, it may be argued that pharma¬ 
cists also have suffered from this confusion, be¬ 
cause the daily Press, in despair of explaining the 
position to the public, commonly refers to chemists 
as “scientific chemists,” thereby implying that: 
pharmacists are not scientific, and thus casting an 
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undeserved slur on an honourable and useful call- 
mg. 

It is quite rational that many pharmacists should 
exhibit reluctance to part with a title which they 
have legally held since the Act of 1851, and one 
hallowed by the fact that some of the early 
chemists—for example, Scheele—were practising 
pharmacists. In the course of years, however, 
and following the necessary classification of innu¬ 
merable chemical observations in a distinct branch 
of scientific knowledge, the extension of chemistrv 
lias passed almost entirely from pharmacists, who 
are thus designated by a misnomer. It is the 
purpose of the Pharmacy Acts Amendment Bill to 
rectify this irregularity as from the first dav of 
January, 1925. 

In view of the laudable object of the Bill and 
the support which the principle at least might 
be expected to receive from chemists, it is diffi¬ 
cult to understand the action of the promoters in 
holding themselves aloof from the Institute of 
Chemistry, and not even consulting the council of 
that body. Consequent on this omission, the 
official attitude of the Institute has now been set 
forth in a letter from the registrar to the pro¬ 
moters stating that the council would welcome 
any legislation tending* to remove the present con¬ 
fusion, which it deplores; but it dissociates 
itself from the suggestion that it should 
be represented on the central council, which, as 
proposed in the Bill, would be concerned with the 
pharmaceutical register. This attitude will be 
approved alike by pharmacists and by chemists, 
for the latter have not the slightest claim to par¬ 
ticipate in the registration of pharmacists; 
chemists have never suggested, or even contem¬ 
plated, an action which pharmacists justifiably 
would resent as an interference with their own 
functions. 


Echinoderm Larvae and their Bearing on 
Classification. 

Studies of the Development and Larval Forms of 
Lchinoderms. By Dr. Th. Morten sen. Pp. iv-f 
2614-33 Plates. (Copenhagen : G. E. C. Gad, 
May, 1921.) 2/. 2s. 

HE development of Echinoderms from the 
egg presents one of the most striking of 
life processes known to us. The changes through 
which the individual passes are even more remark¬ 
able than those accompanying the more familiar 
metamorphosis of a caterpillar into a butterfly. 
The egg develops directly into a free-swimming 
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larva of bilateral structure, adapted in most 
cases for pelagic life; within this larva there is 
gradually formed a body with radial structure and 
special organs, which, being' set free from the 
larva, grows into the adult sea-urchin, starfish, 
crinoid, or holothurian—an adult rarely free-float¬ 
ing and generally abiding in one place. It is 
almost as though there were an alternation of 
generations, as though the larva bore the young 
echinoderm as a mother bears a child; and this 
idea, though not really justified, is forcibly re¬ 
called by Dr. Mortensen's account of an ophiurid 
larva, which, after dropping the young brittle- 
star, proceeds to reconstitute its own body, and 
continues life as an independent individual. Dr. 
Mortensen even suggests, rather audaciously, that 
it may repeat the metamorphosis. 

It is with those larvae that are adapted to a 
pelagic life that Dr. Mortensen is mainly con¬ 
cerned. The adaptation consists largely in the 
development of long rod-like processes, generally 
known as arms, although they have nothing to do 
with any structures so called in adult echinoderms. 
These processes serve as balancers and aid the 
flotation of the tiny creature. In only a few forms, 
however, do the skeletal rods support any paddle¬ 
shaped expansion of the soft tissues, and in only 
one, here first made known by Dr. Mortensen, 
can they be moved like oars by means of special 
muscles. 

The absolute distinction between the larva and 
the adult, combined with the difference of habitat 
and the difficulty of raising- all the stages In an 
aquarium, has long hindered the attempt to assign 
the various larvae to their respective species. They 
have, therefore, for practical convenience, been 
classified and named on an independent system. 
In the present work Dr. Mortensen’s chief aim 
has been to decide * how far this classification 
agrees with that of the adults, or, to put the 
matter in another way, how far the differences 
and resemblances of the larva? throw light on the 
affinities of the adult genera and species. Previ¬ 
ously the pelagic larvae of about seventy various 
echinoderms had been identified, and Dr. Morten¬ 
sen here describes the development of fifty-five 
forms previously unknown. The data, therefore, 
though relatively very few, are enough to warrant 
a discussion of the problem. 

In so many instances do the larvae of closely 
related species resemble one another, so often do 
the larvae of allied genera agree in Important char¬ 
acters, so distinct are the larval forms of the 
several orders no less than of the classes, that Dr. 
Mortensen is justified in his conclusion that simi¬ 
larity of larval structure implies the relationship 
of the respective adults. The converse proposi- 
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tion, that forms with essentially different larvae 
are not nearly related even when there is some 
resemblance between the adults, may lead to dis¬ 
pute when applied to particular cases- But the 
conclusion can be tested by other characters. F or 
instance, a Mediterranean sea-urchin, Sphaere- 
chinus granulans , approaches Strongylocentrotus 
in certain features which have led Dr. H. L. Clark 
to refer it to that genus. Its larva, however, is 
found to agree with those of the Toxopneustidse, 
not with those of Strongylocentrotus. A fairly 
good test is afforded by the minute structures of 
the pedicellariae, and these confirm the conclusion 
drawn from the larva?. Although we have as yet 
only random samples of larvae from the thousands 
of living Echinoderm species, still observation, so 
far as it has gone, does indicate that here is new 
and valuable evidence of affinity. 

In directing attention to this evidence, as when 
he demonstrated the importance of the micro¬ 
scopic characters of spines and pedicellariae, Dr. 
Morten sen has provided the systematist with a 
new method. It is unfortunate that neither of 
these tests can (save in some exceptional speci¬ 
mens) be applied to fossils. They cannot oppose 
the palaeontological argument, but they cannot 
assist it; we can only say that, for genealogical 
trees based on the evidence of dead ancestors to 
be correct, the arrangement of their ultimate liv¬ 
ing twigs must accord with the evidence of their 
larvae and of their anatomy generally. In so far 
as the methods are sound, there can he no conflict 
between them. The unsound method is that which 
relies on only one or two characters and in addi¬ 
tion too often ignores their historical development. 
The greater weight should always be attached 
to the older character. When palaeontology can¬ 
not tell us directly which this is, we may assume 
that characters less likely to have been modified 
by changes in the environment are the older. 
That principle is, one supposes, consciously or sub¬ 
consciously the basis of the ill-expressed statement 
that “ anatomical characters ” are more impor¬ 
tant than external characters. The microscopic 
structure of a minute spine is, whether “ anatomi¬ 
cal ” or not, such a persistent character. Simi- 
larlv, pelagic larva?, living in an environment 
naturally subject to little change, must themselves 
remain long unchanged, and should therefore 
yield evidence of affinity more readily than do the 
later stages in their varied and variable surround¬ 
ings. 

It would be wearisome to repeat here the numer¬ 
ous particular conclusions which Dr. Mortensen 
bases on the resemblance, of the larvae. The 
Echinoidea yield the most results : one can recog- 
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nise a distinct larval type for each of the orders 
Spatangoidea, Clypeastroidea, and, probably, 
Diademoidea, and for most of the main families in 
the regular Echinoids. The classification of the 
Ophiuroidca is, admittedly, so unsatisfactory that 
it has not been possible to correlate the accepted 
families with definite larval types, but for the 
Asteroidea this has been done to some extent 
The larvae of the Holothurians are not well 
known, and the Crinoids have not yet furnished a 
single pelagic larva. 

Fortunately the study of the larvae opens up 
more general questions, and many will wish to 
know whether Dr. Mortensen has anything to say 
on the interrelations of the classes or on the 
origin of the Echinoderm s as a whole. He points 
out that the Brachiolaria larva of starfishes with 
its sucking disc, being found only among the more 
specialised forms, must itself be a late develop¬ 
ment, so that the sucker cannot be homologous 
with the stalk of the Crinoids. None the less Dr. 
Mortensen expresses his “perfect agreement” 
with the theory which derives all Echinoderms 
from a simple, bilaterally symmetrical creature— 
the Dipleurula—now represented by the earliest 
larval stage in each class, and which explains the 
five-rayed symmetry and the torsion of the in¬ 
ternal organs as due to the fixation of the 
Dipleurula and its change into a sessile animal 
with upwardly directed mouth and vent. Seeing 
that this theory was published in 1900, it may be 
held to have attained its majority. The later 
theories of Simroth, A. H. Clark, and J. E. V. 
Boas are treated by Dr. Mortensen with some¬ 
thing as near to contempt as this courteous writer 
ever permits himself. But as to the origin of the 
Dipleurula, Dr. Mortensen will express no posi¬ 
tive opinion. He sees no connection with the 
Coelentera. Certainly the transition was nor 
direct, as Boas suggests; but a possible series of 
intermediate stages was sketched by the writer 
of the article “ Echinoderma ” in the “ Encyclo¬ 
paedia Britannica,” Editions X. and XI. (1902, 
1911), an article always overlooked by writers out¬ 
side Great Britain. 

Other matters of general interest, such as geo¬ 
graphical distribution or the influence of tempera¬ 
ture, must be left for those who are wise enough 
to look for themselves at this clearly written, 
admirably illustrated, and well produced account 
of a long series of difficult observations. In these 
hard times we are more than usually indebted to 
the Carlsberg Fund, which has rendered possible 
the preparation and the publication of Dr. Mor- 
tensen’s richly suggestive studies. 

F. A. Bather. 
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Electrotechnical Theory, 

(1) The Theory of the Induction Coil. By Prof. 

E. Taylor-Jones. Pp. xi^-217. (London: Sir 
I. Pitman and Sons, Ltd., 1921.) 12s. 6 d. net. 

(2) The Theory of Direct-car rent Dynamos and 
Motors . By John Case. Pp. xiii-f 196. (Cam¬ 
bridge: W. Heffer and Sons, Ltd., 1921.) 
155. net. 

(3) Engineering Electricity . By Prof. R. G. 

Hudson. Pp. viii ~ 190. (New York : John Wiley 
and Sons, Inc.; London: Chapman and Han, 
Ltd., 1920.) 135. 6 d. net. 


(1) \ LTHOUGH it is more than ninety years 

jlx. ago since Faraday made the first in¬ 
duction coil, yet it is only quite recently that a 
satisfactory working theory of it has been evolved. 
The problem is one of considerable commercial 
importance, for induction coils and magnetos are 
widely used for ignition purposes in gas and 
petrol engines as well as for X-ray work and 
radio-communication. Prof. Taylor-Jones has 
made a special study of the problem, and the 
theoretical results deduced from his oscillation 


transformer theory are in good agreement with 
experiment. 

The principal hypothesis he makes is that after 
the interruption of the primary current the system 
acts like an oscillation transformer. The currents 
in both the primary and secondary circuits act like 
systems with two degrees of freedom. The wave 
of current in each circuit has two oscillatory com¬ 
ponents which have In general different fre¬ 
quencies and different damping factors. They 
sometimes also have different initial amplitudes. 

The author’s method of treatment is similar 
to that adopted by Drude. As the value of the 
current in the secondary at any instant varies 
along the length of the wire, and as it is prac¬ 
tically Impossible to discuss distributed mutual 
inductance, the author supposes that there is a 
“ mutual coefficient ” between the primary and the 
secondary, and a different “mutual coefficient” 
between the secondary and the primary. He is 
also forced to suppose that the distributed capa¬ 
city of the coils can be imitated by localised con¬ 
densers placed across their terminals. Making 
these assumptions Le Las to find the roots of an 
algebraical equation of the fourth degree in order 
to solve his differential equations. It is shown 
that in certain cases the solution can be simpli¬ 
fied considerably. 

This theory shows how to calculate approxi¬ 
mately the size of the primary condenser of an 
induction coil in order to get the greatest differ¬ 
ence of potential between the secondary terminals, 
while the experiments show that the simplified 
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formulas obtained by neglecting the resistances 
of the colls are a help In practical work. Very 
interesting photographs of the wave form of the 
secondary potential are shown, and useful dis¬ 
cussions of the problems of the Tesla coil and the 
high-tension magneto are given. We can recom¬ 
mend this book to research workers. 

(2) This book will prove very useful to students 
who are reading for a degree in engineering 
science. The author develops in a very intelligible 
way the theory underlying the design, operation, 
and testing of direct-current machinery. He dis¬ 
cusses the dynamo as a machine for converting 
mechanical Into electrical energy, and the motor 
as a machine for doing the reverse operation. 
The use of direct-current motors in traction 
systems is also discussed, and there is a chapter 
on boosters and multiple-wire systems. A special 
feature of the book is the large number of engin¬ 
eering problems given, many of which have been 
taken from recent university examination papers. 
It would have been an Improvement If the answers 
to all of them had been given. 

When discussing the heating and cooling of 
dynamos the author regards the heat dissipated 1 
being mainly due to radiation. As a matter of 
fact, the great bulk of the heat dissipated is due 
to thermal convection. This is the reason why 
it is customary to make ventilating ducts so as 
to secure a good circulation of air, the convection 
Increasing as the square root of the velocity of 
the air current. We notice that the author adopts 
the induction-factor method of discussing the 
motor problem—a method first given by Caras 
Wilson many years ago. It seems particularly 
helpful when discussing numerical examples. A 
very neat graphical method of obtaining the losses 
in a machine by letting it slow down and getting 
an angular velocity-time curve by means of a 
tachometer is also given, and the geometrical 
data found from it give the required constants. 

We have found little to criticise in the book. 
In the statement of Faraday’s law given on p. 1 
it should be stated that the induced E.M.F. is 
due to the rate at which the flux of Induction 
(not the number of lines of force) linked with the 
circuit is altering: the complete formula (11), 
p. 10, for the self-inductance of a pair of parallel 
wires is not correct, for the second term should be 
1, and not 2. There is a mistake also in the 
numerical working out of the example at the top 
of p. 11. 

(3) Junior students in technical colleges can be 
recommended to study Prof. Hudson’s text-book. 
It can also be commended to the notice of 
engineers who desire to revise their knowledge 
of the principles on w T hich electrical engineering 

R 
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is based. The principles are clearly and concisely 
stated, the author’s aim being to develop the 
reasoning power of the student, and not merely to 
give him disconnected facts. 

The junior student who has no teacher will 
probably find many difficulties in the book. The 
two-wattmeter method of measuring power in 
three-phase circuits is given so concisely that we 
doubt whether any reader who comes across it 
for the first time will be able to follow the reason¬ 
ing, We think also that it is a pity Kelvin’s law for 
the maximum efficiency of power transmission 
lines is merely stated; a proof could have been 
given in two or three lines. 

The author has adopted the recommendation of 
the International Electrical Commission, and calls 
the unit tube of induction the Maxwell. He, 
however, calls the unit of magnetic flux density 
—L e. a Maxwell per square centimetre—the 
Gauss. The recommendation of the I.E.C. is 
that the unit of magnetic force be called the 
Gauss. Magnetic force is not mentioned at all, 
and up to a certain point the author seems to get 
on very well without it. His definition, however, of 
permeability as the ratio of the magnetic flux at 
a point in the medium to the magnetic flux at 
the same point if an infinitesimal portion of the 
medium at the point were removed and air sub¬ 
stituted is open to criticism. 

Teachers find it difficult to give a satisfactory 
definition of the capacity—or, as the Americans 
call it, the capacitance—of a condenser. In this 
book it is defined by means of the charging 
current for a given sine-shaped wave of potential 
difference applied to its electrodes, and this gets 
over many difficulties. Mercury arc rectifiers, 
which can often advantageously replace rotary— 
or, as the Americans call them, synchronous— 
converters receive a chapter to themselves. The 
book concludes with a large number of photo¬ 
graphic reproductions of the latest types of elec¬ 
trical machinery and apparatus. Some of these, 
however— e.g. the electrolytic lightning arrester— 
are not described in the text. A. R. 


British Scientific and Technical Books. 

.4 Catalogue of British Scietitific and Technical 
Books Covering every Branch of Science and 
Technology, carefully Classified and Indexed. 
Prepared by a Committee of the British Science 
Guild. Pp. xviii -f 376. (London: British 
Science Guild, 6 John Street, Adelphi, W.C.2, 
1921.)' xos. net 

T would be difficult to discover many readers of 
, ‘Batura i who'' Would not be interested in the 

wolume, : a nd would not find it a'useful 
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addition to their libraries. Hitherto the informa¬ 
tion within its covers has been obtained only by 
the wearisome perusal of some 120 publishers’ 
lists, with their varying methods of classification. 

The volume is a result of a desire of the British 
Science Guild to make a complete record of scien¬ 
tific and technical books, other than those intended 
for primary schools and elementary volumes of 
like nature, in the current lists of publishers in 
the United Kingdom. No attempt at selection 
has been made by the Committee, and the present 
writer is of the opinion that this course is a wise 
one. There are many works which are condemned 
by one authority and yet are recommended by 
another. The whole difference lies in the point of 
vision and the purpose for which the work is 
wanted. This being so, it is far better to place 
before the inquirer a list of books on a given 
subject and let him make his choice, knowing as 
he probably does his own requirement. If skilled 
advice be needed, with such a list at hand it is 
probable that any expert would be willing to give 
advice. 

The entries are arranged in subject order in a 
classification devised to be such that, so far as 
practicable, related subjects are placed near to 
one another, the titles under each head or sub¬ 
head being arranged alphabetically according to 
authors’ names. 

If there is any doubt as to the particular group 
or groups in which a subject would appear, a 
reference to the alphabetical subject index at the 
end of the volume at once indicates where it will 
be found. This alphabetical subject index adds 
considerably to the value of the work, as it is a 
guide to the contents, rather than a mere indica¬ 
tion of the titles, and it is evident that much care 
has been taken in its compilation. A very com¬ 
plete alphabetical list of authors, collaborators, 
and translators is also included. 

The insertion of the date of publication of 
nearly every item is an extremely useful feature. 
This information very seldom appears in a pub¬ 
lisher’s catalogue, and one is left in ignorance 
as to whether a book is twenty years old, or the 
latest publication on the subject. 

Apart from the purpose for which the work has 
been produced, it constitutes <a valuable post-war 
survey of the British resources in this field of 
literature. With its aid some lacunae may be dis¬ 
closed which, it is hoped, British authors and 
publishers will be quick to fill. 

The trustworthiness of the volume has been 
very thoroughly tested, and although some hun¬ 
dreds of items have been checked, the reviewer 
found no serious reason for criticism. A few 
prices are not correct,, but this is only to be 
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expected considering the fluctuations in price | 
which have occurred during the last few months. 
The titles of one or two important works do not 
appear, but inquiry elicits the information that 
they are out of print, and thus do not come within 
the scope of the book. What at first appears to j 
be an omission of the valuable Reports on the j 
Progress of Applied Chemistry, published by the ! 
Society of Chemical Industry, is evidently due to 1 
the decision that the books included should be J 
obtainable through booksellers in the usual way. I 
The reason for the inclusion of a work on “ Sea- i 
water Distillation ” under the heading of General j 
Chemistry is not quite easily explained, but it is j 
probably due to a mechanical error in sorting. 
Such slight blemishes do not, however, detract 
from the value of the book, and considering the 
amount of tedious work which must have been 
incurred in its compilation, it is a matter for con¬ 
gratulation that so few occur. 

Booksellers and librarians would be well advised 
to include a copy amongst their works of every¬ 
day reference, as they will find that it will save 
them a great deal of unnecessary labour. 

The volume is well printed, and the binding 
should stand considerable wear and tear. An 
unusual feature is that the end papers are wholly 
reinforced with a fine gauze or u mull,” in a 
manner which should tend to strengthen the 
binding very materially. 

The British Science Guild has produced a 
notable volume, and it is much to be hoped that 
its sale will justify the expressed desire to issue 
an annual edition. F. W. Clifford. 


The Statecraft of Ancient Greece. 

The Works of Aristotle . Translated into English 
under the editorship of W. D. Ross. Vol. io, 
Politico, by B. Jowett; Oeconomiea, by E. S. 
Forster; Atheniensium Respublica f by Sir 
Frederic G. Kenyon. (Unpaged.) (Oxford: 
At the Clarendon Press, 1921.) 155. net. 

HE new volume of the Oxford Aristotle will 
probably appeal to a wider range of readers 
than any of the others, because it deals with 
statecraft, theories of government, economics, 
and constitutions* The “ Politics ” is no doubt the 
best known of Aristotle’s works outside the body 
of students who have had to read the treatises 
for university courses. This is in large part due 
to the splendid translation made by Jowett in 
1885. It is this translation which is reprinted in 
the present volume, revised and brought up to 
date by Mr. W. D. Ross, the editor of the series. 
With it is included Mr. E, S. Forster’s transla- 
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tion of “ CEconomica,” an Aristotelian work which 
is not by Aristotle, but attributed by the trans¬ 
lator to a disciple who lived earlier than the 
second century b.c. The third work in the volume 
is the treatise on the constitution of Athens, dis¬ 
covered in a papyrus in 1891. The translation 
is that originally made by Sir Frederic G. Kenyan, 
but now revised by him and in part reconstructed 
from fragments since discovered. 

When we read Aristotle we have to keep re¬ 
minding ourselves that we live in a different world, 
for he seems to be discussing" always our own 
modern problems. It is difficult to realise that 
questions so vital to us were commonplace in 
the ancient world, and we are often tempted to 
exclaim with the Hebrew preacher, “There is 
nothing new under the sun.” It must be rather 
a shock to those who have heard of Thales of 
Miletus as the first of the great line of Ionian 
natural philosophers to be told that he once en¬ 
riched himself by cornering the olive presses. 
Certainly the moral Aristotle draws is designed to 
show that the philosopher despises wealth, for he 
has the opportunity of acquiring great riches if 
he chooses to use his wisdom for a worldly end. 
The other story of the man of Sicily, presumably 
a banker, who used the money deposited with 
him to buy up the iron-ore, and made a profit for 
himself of more than 200 per cent., has a still 
more curious moral. The man was expelled from 
Syracuse as a dangerous person who might get 
too rich, but he was allowed to take his money 
with him ! Aristotle’s moral is that the State 
would do well to take example from him. Even 
“ the Great Illusion ” was exposed in the ancient 
world, and produced, in one instance at least, 
more effect than Mr. Norman Angell has pro¬ 
duced in our generation. We are told that “ Eubu- 
lus, when Autophradates was going to besiege 
Atarneus, told him to consider how long the 
operation would take, and then reckon up the 
cost which would be incurred in the time. 4 For,’ 
said he, 4 I am willing for a smaller sum than 
that to leave Atarneus at once.’ These words of 
Eubulus made an impression on Autophradates, 
and he desisted from the siege.” 

H. W. C. 


Our Bookshelf. 

The Outline of Science: A Plain Story Simply 
Told . Edited by Prof. J. Arthur Thomson. 

Pp. ii-i-40, (London: G. Newnes, Ltd., n.d.) 
is. zd. net. 

From its title this work (which is to be completed 
in about twenty parts) claims no more than to 
give an outline of science. Astronomy occupies 
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some twenty-four pages of part 1; it is necessarily 
treated very summarily, and much of the informa¬ 
tion is given by diagrams. This makes it essential 
that these should he accurate and self-explanatory. 
Fig. 2 is open to the criticism that it fails to 
show the great differences between the inter¬ 
planetary spaces; the orbits are represented as 
equidistant, and Saturn’s period is given as twelve 
years. Fig. 11 quite fails to show the sun’s pre¬ 
eminence compared with the planets. The letter- 
press under the portrait of Prof. J. C. Adams is 
disfigured by the substitution of Neptune for 
Uranus as the perturbed planet. Fig. 6 (the total 
solar eclipse of 1919) is described as being taken 
at Greenwich, instead of Sobral, Brazil. On p. 23 
it is stated that “mutual friction raises at least a 
large part of them (the meteors forming a comet) 
to white heat.” This is quite, improbable, since 
the meteors are travelling on parallel paths with 
practically equal velocities. In the large diagram 
illustrating the spectroscope the luminous body 
appears to be a star, since the sky is dark and 
other stars are shown. However, no object except 
the sun could throw a large, bright spectrum on a 
screen, and in this case a slit (absent from dia¬ 
gram) would be essential for showing the Fraun¬ 
hofer lines. 

There are several excellent reproductions of 
solar, lunar, planetary, and nebular photographs, 
and a bold coloured drawing of a gigantic solar 
prominence. The descriptive matter is attrac¬ 
tively written, and includes a short exposition of 
the theory of giant and dwarf stars, and of the 
Moulton-Chamberlin planetesimal theory, which, 
however, postulated the approach of but one star 
to our system, not one for each planet, which 
latter would be utterly improbable. 

A. C. D. Crommelin. 

Die Ursachen der diluvialen Aufschotterung und 

Erosion. By W. Soergel. Pp. v 4- *74. 

(Berlin : Gebriider Borntraeger, 1921.) 18 marks. 
In translating the title of this suggestive work 
we are troubled by the term “diluvial,” which 
has, we fear, become fixed in German termino¬ 
logy ; also by the fact that we have no equiva¬ 
lent for the expressive word “ Aufschotterung.” 
The author refers the formation of the true 
Schotter, the boulder-beds, to oochs of cold 
semi-arid climate, when frost acted on a surface 
free from vegetation. Weathering was then me¬ 
chanical. Valley-erosion, on the other hand, indi¬ 
cates a humid climate, when vegetation protected 
the rocks from block-denudation, when weathering 
was chemical, and when the free flow of water 
worked havoc with the preceding products of 
“Aufschotterung.” Herr Soergel shows how even 
so large a cause as upheaval or subsidence of the 
land is unlikely to promote regional erosion or 
aggradation in a network of valleys running in 
different directions. The tilting or buckling of 
the land-surface in such a case leads to changes 
: that vary from one district to another. Hence 
the author sees in the regional features of “ dilu¬ 
vial ” times in Europe evidence of repeated! 
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climatic change, and he finds support in the 
animal remains that are associated with deposits 
formed respectively in epochs of erosion and 
glacial aggradation. The “monoglacial” view is 
thus rejected; boulder-beds connected with epochs 
of erosion are merely local and do not indicate a 
continuity of the cold conditions that produced 
the great “ Aufschotterungen.” 

G. A. J. C. 

Flora of the Presidency of Madras . By J. S. 

Gamble. Part 4, Ruhiaceae to Ebenaceae . 

Pp. 579-768. (London: Adlard and Son and 

West Newman, Ltd., 1921.) 10 s. net. 

The present instalment of this handy little flora 
is mainly occupied with the two large families 
Rubiacem and Composite, the former including 
representatives of forty-five genera, and the latter 
of sixty-two. The Rubiaceae include plants of 
widely varying habit; small-flowered, creeping, 
erect, or climbing herbs recall the development of 
the family in temperate climates, and shrubs or 
trees represent the tropical development. The 
latter include handsome flowered species, as in 
the Ixoras and Gardenias. Hydrophylax maritima, 
a succulent creeping herb, is a useful sand-bind¬ 
ing plant on the dunes of the east and west coasts. 
Many genera familiar in temperate regions occur 
among the Composite in the hill districts; the 
Dandelion is an introduced weed both in the Nil- 
giris and the Pulney Hills. The nineteen species 
of the genus Senecio include, besides herbs of our 
ragwort type, several shrubby climbers; and Ver- 
nonia, with twenty-nine species, includes herbs, 
shrubs, and small trees. 

In contrast with the rich development of the 
Ericaceae and Primulacese in Northern India the 
Madras Presidency is very poorly represented. 
Ericaceae comprise only one Gaultheria and one 
Rhododendron, and Primulaceae six species in all, 
one of which, Anagallis. arvensis, the pimpernel, 
occurs only in the blue-flowered form. The genus 
Primula is absent; but there are six genera of the 
allied family, Myrsinaceas, one of which, AEgdceras, 
is a constituent of the mangrove forests of the sea- 
coasts and tidal creeks. 

A Handbook of Laboratory Glass-blowing . By 

B. D. Bolas. Pp. vii+106. (London; George 

Routledge and Sons, Ltd.; New York ; E. P. 

Dutton and Co., 1921.) 3s. 6 d. net. 

Although it is without doubt desirable to have a 
professional glass-blower attached to a physical 
or chemical laboratory, a knowledge of simple 
glass-blowing is essential to Students generally. 
While Mr. Bolas carries the subject rather further 
than the simple repair of apparatus, for he 
describes also- the construction of glass laboratory 
ware, he gives clear and concise instructions for 
the manipulation of glass which should prove 
of considerable service to laboratory workers. 
Most of the operations are illustrated by clear line 
drawings of the various stages through which the 
material passes before it assumes its final form. 
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Stanford*s A ew Map of the Pacific Ocean. Size 
30 x 22 J in. (London: E. Stanford, Ltd., n.d.) 
Coloured sheet, 4s.; mounted to fold in case, 
6s. 6 d. 

A map of the Pacific Ocean showing the distribu¬ 
tion of political interests should prove useful at 
.a time when international problems centre largely 
on that ocean. Messrs. Stanford have produced 
an excellent map which has the merit of being 
on Mollweide’s equal area projection, and showing 
the main features of relief by layer colouring. 
Spheres of interest are shown by distinctive bands 
of colour and the principal submarine cables and 
wireless stations are clearly marked. A few cor¬ 
rections might be made in a later edition. The 
Banks and Torres Islands are within the joint 
Anglo-French administration of the New Hebrides 
and not under the High Commissioner of the 
Western Pacific. The Chesterfield Islets, although 
of very slight importance, form part of the French 
colony of New Caledonia. The Portuguese foot¬ 
hold in Eastern Timor should be marked. The 
small group of the Tasman Islands, north of the 
Solomons, used to be German territory and should 
presumably now be included within the area of the 
Australian mandate. But these are all minor 
points which do not affect the general usefulness 
of this well-printed map. It is accompanied by 
a sixteen-page pamphlet of statistical matter. 

Elementary Principles of Continuous-Current 
Armature Winding. By F. M. Denton. (Pit¬ 
man’s Technical Primers.) Pp. x 4-102. 
(London : Sir Isaac Pitman and Sons, Ltd., 
1921.) as. 6 d. net. 

The greater part of this compact little treatise 
has appeared in the columns of a contemporary. 
The principles governing the arrangement and 
proportioning of armature windings are worked 
out by a simple progressive treatment with very 
little mathematics, and some useful rules and com¬ 
parative data are given. 


Letters to the Editor, 

{The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return , or to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications.] 

Propagation of Waves in an Isotropic Solid. 

The velocity of waves in an isotropic solid is pro¬ 
portional to the square root of the coefficient of that 
kind of elasticity palled into action by the displace¬ 
ments which constitute the wave-motion. These dis¬ 
placements may involve either the simple rigidity (n), 
the volume elasticity (A, or more generally a com¬ 
bination of both. The effective elasticity will depend 
partly on the nature of the initial disturbance, and 
partly on the boundary conditions 

If torsional vibrations are propagated along a rod, 
the wave-velocity varies as y n ; or if the pressure 
■over the whole surface of a solid sphere varies simul¬ 
taneously, a wave travels inwards with a velocity pro¬ 
portional to */k. If the wave-length is great com- 
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pared to the radius of the sphere, the latter is merely 
compressed and dilated as a whole; on the other hand, 
when wave-length Radius is small, the amplitude of 
the vibration increases as the wave travels inwards 
on account of the same energy being embodied in a 
shell of smaller mass. 

. At the centre of the sphere, if the limits of elas¬ 
ticity did not operate, the amplitude would be infinite, 
but in an}- real case disruption of some sort would 

occur. 

Analogies may be found in other cases where a 
constant energy content is confined in a continually 
decreasing mass, as, for instance, in the “cracking ” 
of a whip, or in the drop thrown up in the centre of a 
circular basin of fluid after a small wave has been 
initiated round the circumference. 

When longitudinal waves are propagated along a 
rod of which the transverse dimension (A) is small 
compared t o the wave-length (A), the velocity is propor¬ 
tional to -/Young's modulus (E), which contains both 
n and k. 

Such longitudinal waves always occasion lateral 
motions of the particles proportional to Poisson’s ratio 
(a) for the substance, but these are of little importance 
as long as A/A is great. If, however, A/A is great, 
the lateral motion at the surface of the rod might, 
if the elasticity were still represented by Young’s 
modulus, become greater than the longitudinal ampli¬ 
tude of the original wave; in fact, the two amplitudes 
would be equal when A/A=y. 

In reality, however, the surface deformation which 
must accompany the longitudinal wave exerts a 
normal force on the interior parts, and thus reduces 
the lateral motion to a quantity which decreases ex¬ 
ponentially from the surface inwards. 

The conditions for the elasticity defined by Young’s 
modulus are that the deformations shall produce no 
normal force at the free surface, while for the elas¬ 
ticity which governs the same class of displacements 
in the far interior the conditions are that there shall 
be no normal motion. 

If a force P parallel to Z acts on a unit cube and 
causes a contraction, a, then if no forces act parallel 
to -v and y there is a lateral extension ya in both direc¬ 
tions. If now keeping the stress P constant, a force 
Eaa is caused to act parallel to x and y, the lateral 
dimensions are restored to their constrained magni¬ 
tude, and the longitudinal strain is decreased by 
2 j.da. Thus if the coefficient of the interior elasticity 
is denoted by B, B(i—2u 2 ) = B, or B = E/i — 2y s . 

The expression for E in ter ms of n and k is 
QUKl^K-i-n and for y, 3*--271/2(3 k +«). In Fig. 1 
curves are given showing the values of E and B as 
multiples of n in terms of y. At the surface of a solid 
the wave-velocity is always proportional to yE, but 
gradually increases to yB in the interior. Assuming 

y_ 

that the knera! displacements vary as Me (y normal 
to the free surface), it will be found that when A A 

, „ A E 
is great c— -. 

27r n 

Thus at the depth of one wave-length the coefficient 
of elasticity nearly approaches B. If a plane wave 
surface starts from OY (Fig. 2) in the direction of Z, 
its surface will, as it progresses, assume the form 
sketched at Z/Y r Earthquake waves must be affected 
bv the change from B in the interior to E at the sur¬ 
face, and if a plane wave of compression were vertical 
at its source it would afterwards cut the surface at a 
more or less acute angle. 

In iron or glass y B> VE by something like 10 per 
cent., and it” would be interesting to "examine the 
velocity of very short waves in rods of such materials. 
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The chief experimental difficulty would be to originate 
waves the length of which was only a small fraction 
of the diameters of the rods. 

Since compression at the surface of a solid depends 
on E. it would be just possible for a precipice .to 
exist where the height and density of the material 
made the pressure at the base equal to the “ crush¬ 
ing ” limit. Taking this limit from some of the text¬ 



books ^on the ‘‘strengths of materials,’ 5 it appears that 
the highest vertical face which could stand is, for 
granite, marble, or gneiss, 8000-14,000 ft.; various 
limestones, 5000-9000 ft.; various sandstones, 2500- 
9000 ft.; and various chalks, 500-2500 ft. 

I believe that no real precipice (i.e. vertical wall ot 
rock) Is known which exceeds, even if it reaches, a 
height of 6000 ft., nor is it to be expected that 



Fig. a.—OZ is the surface of the ground; 

OY indicates a vertical plane wave 
surface ; Z 1 Y 1 indicates the same surface 
after advancing in the direction OZ. 

weathering and other influences would allow of any¬ 
thing like the maximum crushing stress to be borne 
permanently at a free face. 

If a solid were compressed by a piston in a per¬ 
fectly inextensible cylinder, the strain produced would 
be simple volume compression, ‘but volume com¬ 
pression combined with a certain amount of shear, 
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and if the shearing strain exceeds the shear limit, 
some molecular rearrangement must take place, 
although the boundary conditions prevent any actual 
rupture. The very large differences in the densities of 
various chalks and limestones, may, perhaps, be indi¬ 
cations of the pressures to which they have been sub¬ 
jected after their deposition. ‘ A. Mallock. 

9 Baring Crescent, Exeter, November 11. 


The Action of Sunlight: A Case for Inquiry. 

Recently the Times published an article by Prof. 
Benjamin Moore on the action of sunlight, and the 
ensuing correspondence revealed an extreme contrariety 
of opinion upon a subject of primary and profound 
biological and civic importance. Upon such a ques¬ 
tion men of science should surely have reached some 
agreement, but it is not so. 

Even amongst those who are certain of the super¬ 
lative powers of sunlight against certain forms of 
disease, which I have called the diseases of darkness, 
there is extreme contradiction of opinion as to its 
modus operandi, and this is not merely an academic 
question, but vitally concerns our urban lives. For 
about thirty years it has been believed that the healing 
power of sunlight resides in its ultra-violet rays, which 
are not light at all in the visible sense. If that be 
true, it is so much the worse for us in London or 
Glasgow or Liverpool or Belfast, who are near sea- 
level, where the solar radiation is very poor indeed 
in those rays. 

I have lately seen the work of Dr. Rollier at Levsin, 
in the Alps, where ultra-violet rays abound. Since 
then I have seen for myself the work, second only 
to his, of the Treloar Hospital, under Sir Henry 
Gauvain, at Hayling Island, on the English Channel. 
The view of Prof. Benjamin Moore and Dr. Leonard 
Hill that the ultra-violet rays are not useful, but 
dangerous, needing exclusion by the development of 
pigment In the skin, is thus supported. In a recent 
letter to a contemporary, d propos an article of mine 
on this subject, Prof. W. M, Bayliss has further ques¬ 
tioned the value of the ultra-violet rays, and has 
pointed to the need for an inquiry. ' 

It is clearly all-important for us to know whether 
our ordinary "English sun, “the light of common day,’* 
provides us, at our customary humble levels of busi¬ 
ness, with enough of the very kinds of radiation 
which avail for life and against death. I believe 
that it does, and my belief is strongly confirmed by 
the reading of the recent papers by Dr. Carl Sonne, 
of the Finsen Light Institute, at Copenhagen, accord¬ 
ing to which the healing power of sunlight Is due to 
its familiar, visible rays. 

We expect at any moment the final report of Lord 
Newton’s Committee on Smoke Abatement. It will, 
I am confident, be a cogent and valuable document 
Already the time has come, predicted by Dr. Hill a 
few weeks ago, when we should be longing for the 
sunlight—and the wise and well-to-do are following 
the advice of railway advertisements to “Escape 
Winter Fogs” by going to, Monte-Carlo. They are, 
however, “statistically contemptible.” The mass of 
the population, upon whom our Empire chiefly 
depends in peace and war, have to winter, “very 
otherwise ”—here, at least, but not, say, In Winnipeg 
or Calgary, as I learnt there recently. 

Following the publication of Lord Newton’s report, 
let us have a co-ordinated Inquiry into the action of 
sunlight in health and disease, under the fortunate 
auspices, to which already we owe so much, df the 
Medical Research Council and Sir Walter Fletcher, 
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its secretary. For so wide a theme we shall need 
the physicist and chemist and biochemist and physio¬ 
logist and tuberculosis expert and sanitarian, at least. 

In the upshot it will appear, I believe, that “the 
things men live by ” (and for lack of which they die), 
even in our complex and marvellous cities, are very 
simple. The primary laws remain. As Bacon said*, 
“Nature can be commanded only by obeying her.” 
For the body we need little more than light and air 
and water and fresh food —pate de foie gras and ean 
de Cologne and champagne are superfluities; and 
for the soul, as Dr. Cabot, of Boston, says, we need 
no more (nor less) than work and play and love and 
worship. C. W. Saleeby. 

.Royal Institution, November 26. 


Relativity and Materialism. 

My reply to my friend Mr. Hugh Elliot is quite 
plainly that, so far as I can discover from his letter 
in Nature of December 1, and from his book, and 
from an article I have read of his, and from an essay 
which I believe nearly won the five-thousand-dollar 
prize, he has not understood the principle of relativity. 
He discusses with very great ability and lucidity the 
negative results of the experiments and all the illus¬ 
trations of conflicting experience in relatively moving 
systems of reference, and, for aught I know, he may 
be quite familiar with the differential equations which 
the relativist mathematicians use, but all that he does 
Is to offer a plausible explanation of the phenomena 
on his materialistic hypothesis. That is not the prin¬ 
ciple of relativity, yet, strangely enough, he seems 
quite convinced that it is. The principle of relativity 
is essentially the construction of the universe from 
pure concrete experience without any causal theory' of 
experience whatever. This is the very’ antithesis of 
materialism. To affirm the contrary Is like saying 
that Berkeley is a materialist. It is simply evidence 
that words are being used without knowing their 
meaning. 

But let me bring the matter to the test. The uni¬ 
verse, according to Minkowski, Einstein, and the other 
relativists, is a four-dimensional continuum. In this 
universe there is no simultaneity. This does not 
mean that we have to calculate the simultaneity 7 of 
events on a new principle; it means that simul¬ 
taneity in the accepted meaning has lost all signi¬ 
ficance, and, in fact, represents nothing; no two 
events are simultaneous In any absolute or universal 
meaning. Also in this universe there is no universal 
system of geometry', nothing which even takes the 
place of the Euclidean geometry 7 of the Newtonian 
absolute space. Every 7 point-event has its own geo¬ 
metrical svstem. The whole rationalitv of these con¬ 
cepts lies in the conception of a scientific reality con¬ 
stituted wholly of concrete experience. Hence every 7 
point-instant In this universe the track of which forms 
a world-line is taken primarily from its own point of 
view, according to which it is central and its direction 
straight. 

How can anyone accept this basis of scientific reality 
and be a materialist? ; Materialism is a metaphysical 
theory which may be right, and relativity is an anfi- 
metaphvsical theory which may be wrong, but accept¬ 
ance of the on$ is the rejection of the other. 

H. Wildon Carr. 

King’s College, London, December 2. 


Prof. Tyndall, in his “Scientific Use. of the 
Imagination,” allowed a fair play-room to this faculty 
in scientific research. Dr, Norman Campbell would 
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seemingly' restrict its use to a sphere in whictt 
phenomena could be submitted to the check of ex¬ 
periment. In his letter In Nature of November 24, 
and in his contribution to the Einstein controversy in 
the issue of February 17 of the present year, he 
demurs to the use of arguments based on anything 
that cannot possibly happen. 

Dr. Campbell would thus rule out, as scientifically 
invalid, Prof. Eddington's conception of a perceptive 
being, travelling at the velocity of light, as having 
no knowledge of time, and as living in a perpetual 
present. Such a being and such a condition of things 
could not be subjected to experiment, and therefore a 
conclusion drawn from them would be futile. 

Einstein’s argument based on an imaginary “lift 55 
hanging in space far removed from matter, in which 
an observer draws deductions, from his experience, as 
to his gravitational field, would also come under Dr. 
Campbell’s censure, as being outside the region of 
experiment. 

Dr. Campbell seems to me—but I may be quite 
wrong—to lay down a new canon of scientific method. 

Edmund McClure. 

So Eccleston Square, SAV.i, November 28. 


The Radiant Spectrum. 

Prof. Raman has recently directed attention 
(Nature, September 1, p. 12) to some observa¬ 
tions by Brewster on what the latter called the 
“radiant spectrum ” (Phil. Mag., vol. 2, p. 202, 1S67). 
Brewster advanced the hypothesis that the phenomenon 
was due to. the granular surfaces of the eye rendering 
the ultra-violet rays visible by fluorescence. Prof. 
Raman proposes the alternative hypothesis that diffrac¬ 
tion by the corneal corpuscles of the eye accounts for 
the phenomenon. Brewster’s view is at variance with 
the fact that when a colour screen, opaque to ultra¬ 
violet rays, is placed in the optical path between the 
source, the prism, and the -eyre, it does not render 
the “radiant spectrum” appreciably less visible. 
Fluorescence set up by ultra-violet rays can therefore 
be safely excluded as a possible cause of the pheno¬ 
menon. Prof. Raman’s view that diffraction effects 
by the corneal corpuscles of the eye are responsible is 
at variance with the following facts :— 

(1) That if the head of the observer be rotated, so 
as to rotate the eye about its optical axis, and there¬ 
fore cause the corneal corpuscles to take up new 
meridians, then little or no change, such as might be 
expected, is seen to occur in the radiant spectrum. 

(2) That by placing" a suitable screen between the 
prism and the eye, It is possible to exclude the 
ordinary direct spectrum of the light source and yet 
still to observe the so-called “radiant spectrum.” If 
the effect was produced by the eye, such a cutting off 
of the direct spectrum should also have the effect of 
destroying any diffraction effects produced, since all 
light would thus be prevented from reaching the eye. 

(3) The “radiant spectrum” can be seen on the 
ground glass of a photographic camera, and can pre¬ 
sumably, therefore, *be photographed. Since no cor¬ 
neal corpuscles are present in a glass lens the 
“radiant spectrum” should not, on Raman’s hypo¬ 
thesis, be visible In this case. 

The following hypothesis fits in with all the above 
facts, viz. that the “ radiant spectrum ” originates 
by diffraction principally at the prism surfaces them¬ 
selves. Four observations are in favour of this 
view :— 

(1) That a prism with very perfectly polished sides 
gives a very weak radiant spectrum. 






[2) That if the surfaces of such a prism be covered 
with finger marks, the radiant spectrum becomes very 
much more intense, 

(31 That a prism with very scratched or poorly 
polished surfaces gives an intense radiant spectrum. 

(4) But if now the surfaces be oiled to obliterate 
the scratches the radiant spectrum is' much diminished 
in visibility. 

If the surfaces of the prism itself are responsible,^ as 
the above evidence would seem to show, the question 
arises ; Why should the radiant spectrum always appear 
to have its'achromatic centre at apparently a fixed 
position in the ultra-violet part of the ordinary spec¬ 
trum of the source? 

The following explanation may be advanced : When 
light passes through an optical surface, which is ; 
marred by random imperfections, a portion of the ; 
light is lost in the formation of a vast number of 
impure spectra of various dispersions, orders, and 
meridians, which are oriented about the centre formed 
bv the image of the source. 

' In all these spectra the short wave-length rays are 
less deviated, and therefore appear closer to the source, 
than do the rays of longer wave-length, which shows 
that the spectra are produced by diffraction and not by 
refraction. 

It will be observed further that the spectra are 
arranged according to their length, short spectra 
being nearest to the source, long spectra farthest 
from it. 

If now this congeries of scratch spectra be looked 


fc- V. S. \A K. 
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Pic. i.— 11 Radiant spectrum'" before refraction. 



Fig. 2.—“ Radiant spectrum ” after refraction. 
R, red ; O, green ; V, violet; S, source. 


at by an observer through a prism, the position of the 
colours in the scratch spectra will be altered: on one 
side of the source the scratch spectra will be still 
further dispersed since the dispersion of rays of 
different length already produced by diffraction is 
added to by the dispersion of the prism, as shown at 
A in Figs.. 1 and 2, while on the other side thev will 
be less dispersed, as shown at B, because the 
dispersion . produced by the prism is in the oppo¬ 
site direction to that produced by diffraction. But 
since the scratch spectra vary in length according 
to. their .angular distance from the source, there 
will be in a certain position a scratch spectrum 
the dispersion of which is equal in length but 
the. opposite wav round to that of the prism through 
which the scratch spectra are being observed ; the rays 
in this, spectrum will thus be recombined to form 
white fight, and this will form the achromatic centre 
of the apparent, “radiant spectrum. 5 ’ The other 
scratch spedra will from similar reasoning rearrange 
themselves in order about the achromatic centre 
according to their length. 

It should follow from this that the achromatic 
centre should always be beyond the violet end of the 
spectrum of the source by'a distance roughly equal 
to the length of the spectrum of the source itself. That 
is, that the displacement of the achromatic centre 
should vary with the dispersion of the prism and not 
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with its deviation. Experiment shows that this is 
the case. This explanation obviously covers the case 
where the optical surface setting up “scratch ” spectra 
is that face of the prism which is situated farther 
from the observer. With regard to the near face, it 
will be seen that the final image presented to the eye 
is the same, whether diffraction effects produced by 
the imperfections of an optical surface are after¬ 
wards refracted by a prism, or whether the prism 
first produces the refraction spectrum, which is, in its 
turn, diffracted, so long as parallel rays are used to 
illuminate the two systems. But a small bright 
source situated some distance from the eye produces 
approximately parallel light, and therefore, if the path 
difference of optical surface and prism is small, the 
same effect will be produced whichever is placed 
nearer the eye. 

The hypothesis that the “radiant spectrum ” is pro¬ 
duced by diffraction due to imperfections in the prism 
surfaces, therefore, fits in with all the observations that 
I have been able to make. But it does not exclude 
the possibility that the optical surfaces of the eye adcf 
their effects to those produced by the prism surfaces. 
Experiment shows, however, that they are very slight, 
which points to the surfaces of the cornea and crystal¬ 
line lens being very free from irregularities. 

It remains to consider Brewster’s final observations 
on the “radiant spectrum.” He found that the centre 
of the figure was closer to the direct spectrum by 
red light, and farther from it with blue light than it 
was with green or yellow light. These facts can be 
readily explained if the differences in the relative dis¬ 
persion of the rays in the cases of prismatic and 
diffraction spectra be considered. Since the red rays 
in the prismatic spectrum suffer small relative dis¬ 
persions, short scratch spectra close to the image of 
the source will be overfolded, and the centre of the 
figure will therefore be close to the direct spectrum. 
Since blue and violet rays in the prismatic spectrum 
suffer large relative dispersions long scratch spectra 
far from the image of the source will be overfolded, 
and the centre of the figure will therefore be some 
distance from the direct spectrum. By green and 
yellow rays, which suffer medium relative dispersion, 
"the centre of the figure should be a medium distance 
from the direct spectrum, as Brewster found was the 
case. - H. Hartridge. 

King’s College, Cambridge. 


Microscope Illumination and Fatigue, 

I was much interested in the letter from Mr. H. J. 
Denham on the above subject in Nature of Novem¬ 
ber 17. It is gratifying to know that the importance 
of adjustment of the intensity of illumination in the 
microscope is recognised. At the National Institute 
for Medical Research several workers are provided 
with appliances for modifying this Intensity, and they 
are agreed that it increases their comfort and 
efficiency. But I am in disagreement with the method 
that Mr. Denham adopts. The;subject is too lengthy 
to discuss in full, but it is, I think, an accepted prin¬ 
ciple that the dominant wave-length in any light used 
for the microscope should be as short as possible, and 
that any light-modifier should reduce intensity without 
any alteration of quality. It is also well known that 
the wave-length of the dominant radiation is inversely 
prooortional to the absolute temperature of. the 
radiating substance, which in the case of the “Pointo- 
lite ” lamp is tungsten. To alter the intensity of such 
an illuminant, therefore, by means of a resistance 
results in such an alteration of quality that the light 
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‘becomes useless for exact work, and we long ago tried 
and discarded such a method for this reason. 

A method that does not possess this disadvantage 
is to use partially platinised glass screens. These can 
easily be made by methods already known, and the 
effect on any illuminant is to reduce its intensity with¬ 
out changing its character. In my own practice I 
have a number of these, the absorption of which has 
been tested by a photometer, mounted in a small 
frame so that they can in a moment be passed along 
in the path of the beam. The process is, in fact, less 
troublesome than operating a sliding resistance. The 
light can therefore be reduced by a known amount at 
each step. The advantage of this when a change is 
made, say from a low power ocular to a high one, is 
obvious. The relative light-transmitting power of the 
oculars is known, and it is, therefore, only necessary 
to move a suitable screen into position in each case 
when the intensity of illumination in the field of view 
is the same for both. Should a gradual change of 
intensity be required, then an arrangement recently 
placed on the market by Messrs. R. and J. Beck, Ltd., 
will do all that is necessary. It consists of two 
graduated neutral wedges which are moved across one 
another bv a simple gearing so that any degree of 
opacity may be obtained and the light controlled 
between wide limits. J. E. Barnard. 

National Institute for Medical Research, 
Hampstead, London, N.W.3, November 29. 


Hybridity and the Evolution of Species. 

Dr. J. P. Lotsy, in his letter to Nature of 
November 24, asks zoologists to answer the question : 
Is there any evidence that the presence of oligopyrene 
and apvrene sperms in some insects and molluscs is 
due to hybridity? 

In the first place the atypic sperms of molluscs are 
not of the same nature as those of moths, for in the 
case of moths the appearance of atypicality is during 
the maturation stages. The spermatocyte which will 
give rise to the atypic sperms has not yet been dis¬ 
tinguished cytologically from one which will give rise 
to normal sperms. 

So far as the atypic sperms of prosobranch mollusca 
are concerned, quite a different condition holds good. 
Some years ago it was shown (Quart. Jour. Micr. 
Science, vol. 63, p. 421) that apart from the then 
known fact that the atypic and typic spermatocytes 
were cytologically distinguishable, it was possible to 
trace back these two sorts of cells to two different 
kinds of germinal epithelial cells. In the primary 
spermatogonium of the atypic series, the mitochondria 
were granular, while those of the typic series were 
sausage- or rod-shaped—a difference which I showed 
to hold good through growth stages and maturation 
divisions. It seems clear that the atypicality of the 
sperms of some molluscs is a quality deep-seated in 
certain germ-cells, while that of some moth sperms 
is possibly merely traceable to abnormalities in meta¬ 
bolism clue to the rapidly changing conditions during 
histogenesis. 

Now with regard to Dr. Lotsy’s query as to 
whether the atypicality of mollusc sperms is evidence 
as to hybrid ancestry, it may be mentioned that in 
Pulmonata Mollusca, the mitochondria are always 
granular in the spermatocytes, while the atypic 
spermatocytes of prosobranch Mollusca alone are 
granular, while those of the tvpic are sausage-shaped. 

I leave an interpretation of this important fact to 
Dr. Lotsv or his opponents. One more word—these 
differences in the mitochondria of the two kinds of 
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spermatocytes of Paludina can be seen intra vitam 
in freshly teased out cells. 

J. Bronte Gatenby. 
University of Dublin, November 26. 


A Simple Micro-barograph. 

Readers of Nature may be Interested in a simple 
form of differential barometer by means of which 
changes in air pressure as small as one part in a 
hundred thousand may be readily observed. The 
apparatus consists of a "vacuum flask to the mouth of 
which is fitted a two-holed cork. One hole bears 
a capillary tube and the other a small tube provided 
with a tap. 

A small drop of liquid is introduced into the capil¬ 
lary, and with the tap B open, It can be made to 
occupy any desired initial position. Tap B is now 
closed, and the movements of the drop A following 



Fig. x. 


the changes in volume of the enclosed gas will indi¬ 
cate very small changes of pressure. The capillary, 
of course, must be kept level during the observations. 

Using a vacuum flask of capacity 450 c.c., a capil¬ 
lary of 0*3 sq. mm. cross-section, and a drop of light 
paraffin oil as the liquid, the writer was able to 
demonstrate the changes of atmospheric pressure 
which occur during a change of vertical height of 
1 ft. 

The instrument was primarily designed for the 
purpose of demonstrating change of atmospheric 
pressure with height, and should be of use to teachers 
to demonstrate this phenomenon. 

It would be interesting to know whether such an 
instrument has other applications. It may prove of 
interest to meteorologists for observing minute changes 
of atmospheric pressure during small time-intervals, 
and possibly also to aviators if set up in a less sensi¬ 
tive form. ’ # A. Wechsler. 

Hackney Technical Institute, London. 


Scientific Workers in Russia. 

Many British scientific workers have acquaintances 
and friends among Russian men of science, and as 
Christmas is approaching they may wish to send a 
Christmas greeting which will support their colleagues 
during the hardest time that Russian science has ever 
had to endure. The American Relief Administration 
(67 Eaton Square, London, S.W.i) receives contribu¬ 
tions in money, and from its famine relief stores in 
Russia will guarantee to deliver a parcel of food¬ 
stuffs to any person designated and will forward a 
receipt from the latter. 

If a difficulty Is found in selecting a particular 
Russian scientific worker, the parcel may be addressed 
simply to the Rector of the University of the city in 
question or to the President of the Military Medical 
Academy at Petrograd or the Academy of Sciences 
for distribution among the men of science of the 
respective institutions. 

If necessary. I can furnish information about a 
number of Russian scientific workers. 

V. Korenchevsky. 

Lister Institute of Preventive Medicine, 

Chelsea, London, S.W.i. 



470 


NATURE 


[December 8, 1921 


The Maintenance of Scientific Research . 1 


By Prof. C. S. Sherrington, Pres.R.S. 


B ROADLY taken, the apparatus of prosecution 
of research in this country is made up as 
follows; (1) Scientific and professional societies 
and some institutions entirely privately supported; 
(2) universities and colleges, with their scientific 
departments; (3) institutions, using that term in 
the widest sense, directly subventioned by the 
State, such for instance as the Medical Research 
Council, the Development Commission, and the 
Department of Scientific and Industrial Research. 
Of these three categories, the first named, the 
scientific societies group, works without financial 
aid from the State, apart from the small though 
extremely useful two Government grants dis¬ 
tributed, mainly to individual workers, through 
the Royal Society, At the present time many 
of the societies sorely need financial help to carry 
on their labours, _ and some are absolutely at a loss 
to know how to publish the scientific results that 
are brought to them. The second category, the 
universities and colleges, depends in part upon 
Government aid. In the aggregate of twenty-one 
Institutions of university rank, following Vice- 
Chancellor AdamPs figures, students' fees and en¬ 
dowment provide about 63-5 per cent, of the total 
income; for the rest they are dependent on 
Government grant. The third category, as said, 
draws State-support direct. 

This triple system may seem a somewhat hap¬ 
hazard and inco-ordinate assembly. Yet in reality 
it is an organisation with much solidarity, and its 
co-ordination is becoming more assured. Its parts 
dovetail together. The first group, the scientific 
and professional societies, Is provided with a 
medium of intercommunication and co-action, the 
Conjoint Board of Scientific Societies. As to the 
separate categories composing the triple system 
Itself, they also are in wide touch one with an¬ 
other. Between the scientific and professional 
societies on one hand and the universities on the 
other, contact and inter-relation are secured by 
some degree of free and rightful overlap, both as 
regards general subject-matter of research and of 
their personnel . Finally, there is excellent con¬ 
tact between both these categories and the third, 
the State subventioned institutions. A special 
feature of the policy and administration of these 
State organisations secures this, a feature which 
makes the whole of this subject the more cognate 
to the purview of our own Society. To exemplify 
I may turn, for Instance, to the Development Com¬ 
mission. Its programme of fishery research, avoid¬ 
ing the terms “ pure ” research and “ applied ” 
research in view of the possible implication that 
pure research does not lead to practical result, 
directs research not alone to the solving of par¬ 
ticular economic problems. It supports more espe¬ 
cially what it terms “free” research, investiga- 

1 From the presidents! address delivered to the Royal Society at the 
anniversary meeting on November 30. 
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tion in this case of the fundamental science of the 
sea and of marine life. 

Again, with the Advisory Council of Scientific 
and Industrial Research, its programme, gradu¬ 
ally defined during the past six years, is laid down 
as having four main points : (xj the encourage¬ 
ment of the individual research worker, particu- 
| larly in pure science; (2) the organisation of 
national industries into co-operative research asso¬ 
ciations ; (3) the direction and co-ordination of re- 
I search for national purposes; and (4) the aiding of 
: suitable researches undertaken by scientific and 
| professional societies and organisations. It re- 
| cruits researchers by giving financial opportunity 
I to promising students to be trained in research, 

! attaching them to experienced researchers. In 
! short, it apprentices to research a number of 
j selected younger workers in universities, colleges, 
j and other institutions scattered throughout the 
j country. 

So-, similarly, the Medical Research Council. 

; Its secretary, Sir Walter Fletcher, in an illuminat¬ 
ing presidential address to Section I of the British 
j Association meeting this summer, said, speaking 
| of the nexus between scientific research and the 
progress of medicine, “ It is the accumulating 
I knowledge of the basal laws of life and of the 
living organism to which alone we can look for 
1 the sure establishment either of the study of 
: disease or of the applied sciences of medicine.” 

It is evident, therefore, that, with a policy based 
on such principles as these, the third category in 
j the triple system constituting the organisation for 
j scientific research in this country is one which 
| has common aim and solid touch with both the 
| others, the universities and the scientific and pro¬ 
fessional societies. One sees in short that the 
organisation which has come into existence and Is 
j maintaining scientific research in this country 
; is a real organisation. It did not spring fully 
equipped from the head of Zeus. It has 
| grown up rather than been planned. In that 
j respect It Is an organisation essentially British, 

| and it seems qualified to do its work for the 
| country well. We hear of adventures, political 
| and other, the offspring of the day. But these 
| were no adventures, these, to my mind, welcome, 
long-overdue steps forward by the State toward 
the succour of science and its welfare, steps that 
help to strengthen and consolidate -the organisa¬ 
tion for research by such adjuncts as the Medical 
Research Council and the Department of Scientific 
and Industrial Research. One of the strengths of 
this organisation that has arisen is, In my view, 
that it interlocks with the educational system of 
the country. It is an organisation which pro¬ 
ceeds on the wise premiss that, in the case of 
science, the best way to get the fruit is to. culti¬ 
vate the tree. It is an organisation which is 
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proving- successful and economical. Its output has 
proved a more than liberal return on the funds at 
its disposal. 

But essential to its continuance is continuance 
of adequate financial support from the Govern¬ 
ment. A tripod cannot stand upon two legs. The 
State-contribution in this country is relatively not 
large, but it is most important. Important as it 
has been in the past, it has now an importance 
most especially great. The cost of investigation 
is now higher, much higher than it has been. 
Endowment funds carry less far than they did 
carry. Private benefactions and voluntary gener¬ 
osity, although willing, are less able to be found 
and less capable at this time; already gauged as 
inadequate of themselves alone before the war, 
they obviously cannot alone cope with the neces¬ 
sary undertakings now. The present is a time 
when a large-scale withdrawal of the Govern¬ 
ment’s financial support must prove most formid¬ 
ably crippling. Such crippling will be greater 
than the actual measure of the sum withdrawn 
would entail in ordinary times. 

To pull down under emergency what has been 
built up through years of careful experience and 
Is proving efficient can scarcely be ultimate 
economy. It is to unlearn a useful lesson learnt. 
Curtailment of the State aid—relatively small in 
this country—given to scientific research must 
harm the scientific production of the country. 
Some curtailment, however, at this time seems 
unavoidable. Though extension of buildings and 
equipment and personnel is wanted, it may be 
necessary to withhold that extension at this time, 
maintaining broadly the status quo ready for ex- 


; pansiom when that is once more feasible. But if 
research be an indispensable factor in the rebuild- 
j ing of the national life, sacrifices should not be 
; required from it disproportionately greater than 
| from other services of a similarly essential kind. 

I Reduction of the State’s support on a scale to 
I entail ruin to the existent organisation would be 
j a wastage rather than an economy. Calmly 
j viewed, what more reminiscent of the wastage of 
| the war itself than for machinery actually con- 
; structed, assembled, and producing what is need- 
j ful for a nation’s strength as a pillar In the indus¬ 
trial and intellectual temple of the world, to be 
| now under temporary change abandoned or broken 
j up; and at a time when industry as a whole 
; stands convinced of scientific research as a neces¬ 
sity for its recovery and well-being. 

My hope would be that scientific research on its 
present maintenance will be considered part of the 
intellectual bread of the community, part of the 
bed-rock on which rests the efficiency, not to 
speak of the industrial equipment, of the nation; 
that it will be treated as such in the measure of 
State-support continued to it; that the State will 
remember that that support has to embrace at 
least both the universities on one hand, and, on 
the other, the research institutions administered 
by the State, for this reason, namely, that the 
country’s organisation for research, complex in 
origin, yet economical and effective, stands as an 
integral system to the entire existence of which 
is essential an adequate State provision for 
both these constituent elements, indispensable, 
since they are, to the whole structure of the 
system. 


The Rayleigh Memorial. 

The Uxveiling ix Westminster Abbey. 


T HE history of the Rayleigh Memorial is soon ; 

told. Shortly after Lord Rayleigh’s death j 
in 1919 the desire was expressed by many of his j 
friends to commemorate him in some suitable j 
manner, and a committee was formed, with Sir ! 
J. J. Thomson, then president of the Royal 
Society, as chairman, to give effect to this wish. 
The committee contained representatives of the 
University of Cambridge, of which Lord Rayleigh 
was chancellor, as well as of the Royal Society. 

After consideration it was decided that, subject 
to the permission of dean and chapter, a memorial 
tablet should be placed in Westminster Abbey, j 
while his work at Cambridge as Cavendish pro- i 
fessor should be commemorated by the promotion 
of research in some branch of science In which he 
was Interested. 

The dean and chapter gave a cordial assent to 
the wishes of the committee, and a position was 
chosen for the tablet on the north wall of the north 
transept close to the memorials to Sir Humphry 
Davy and Dr. Thomas Young. No space could 
be found near the group of medallions described 
in Commander E. C. Smith’s interesting article in 
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Nature of December 1 which form the memorials 
to Adams, Stokes, Hooker, Wallace, Darwin, 
Lister, and Joule, but Lord Rayleigh’s work had 
close connection with that of both Young and 
Davy; much of it was a distinct outcome of the 
researches of Young, and the position selected is 
most suitable. 

Lord Rayleigh’s friends are greatly indebted to 
Prof. Derwent Wood, R.A., for the tablet shown 
In the accompanying Illustration and especially for 
the very excellent likeness of Lord Rayleigh, their 
“unerring leader in the advancement of natural 
knowledge,” which he has executed. 

The ceremony on November 30 was a very simple 
one. A number of Lord Rayleigh’s relatives and 
friends assembled in the Abbey and were met by 
the dean and Canon Barnes. After two short 
prayers the dean Invited Sir Joseph Thomson, the 
chairman of the committee, to unveil the tablet. 
When this was done the memorial was dedicated 
by the dean and, as a tribute to Lord Rayleigh’s 
work and position, an address, which Is sub¬ 
joined, was delivered by Sir Joseph. The cere¬ 
mony was then closed with the Benediction. 
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The following members of Lord Rayleigh’s 
family and representatives of the University of 
Cambridge, the council of the Royal Society and 
other institutions with which he was connected 
were among those who were present:— 

The Dowager Lady Rayleigh, Lord and Lady 
Rayleigh, Mrs. Sidgwick, the Hon. R. Strutt, the 
Hon. Edward and Mrs. Strutt, the Rt. Hon. 
G. V. and Lady Betty Balfour, and Mr. E. J. 
Strutt; the vice-chancellor of the University of 
Cambridge, Sir Joseph Larmor, and Mr. J. F. P. 
Rawlinson, Members of Parliament for the univer¬ 
sity ; the president of the Royal Society, Sir 
J. J. Thomson, Sir David Prain, Mr. W. B. 
Hardy, Mr. Jeans, Sir Arthur Schuster, Prof. 
Lamb, Sir William Bragg, Prof. Fowler, Prof. 


O. W. Richardson, Sir Gerald Lenox Conyngham, 
members of council of the Royal Society; and 
Prof. F. Derwent Wood, Lord South- 
borough, Sir James Dewar, Sir William 
McCormick, Sir Charles Parsons, Sir George 
Beilbv, Sir Oliver Lodge, Sir Maurice Fitz- 
maurice, Sir Napier Shaw, and Sir Richard 
Glazebrook. 

In order to promote research in a branch of 
science in which Lord Rayleigh was interested, it 
has been arranged to hand over the balance of 
the fund, some 500L in amount, to the University 
of Cambridge to be used as a library fund at the 
Cavendish Laboratory, where there is a research 
library to the formation of which Lord Rayleigh 
contributed when professor. To have an annual 
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sum available for the purchase of periodicals* 
binding, etc., would, in the opinion of both Sir 
J. J. Thomson and Sir Ernest Rutherford be of 
real service and would greatly promote research 
in physics at Cambridge. 


Sir Joseph Thomson’s Address. 

On behalf of the Royal Society and of the Univer¬ 
sity of Cambridge it is my privilege to thank the 
Dean and Chapter of Westminster for permission to 
erect a memorial to Lord Rayleigh in the Abbev. I 
desire also to thank the artis’t, Mr. Derwent Wood* 
whose skill has made the memorial an excellent like¬ 
ness of Lord Rayleigh, and has endowed it with 
artistic merits which make it worthy of a place on 
these walls. I desire also to thank "the contributors 
whose generosity has made this memorial possible. I 
owe my position here this afternoon 
to the courtesy of the president of 
the Royal Society, and of the vice- 
chancellor of the University of Cam¬ 
bridge. Either of these would have 
been a more appropriate representa¬ 
tive than myself, but it is their wish 
that, as chairman of the Committee 
of the Memorial, I should undertake 
this duty. It seems fitting that, on 
this occasion, when we place a 
memorial to Lord Rayleigh in a 
building surrounded by memorials of 
the most illustrious of Englishmen, 
a _ few words should be said as a 
tribute to his work and in support 
of his claim to be represented on 
these walls. Lord Rayleigh devoted 
a long life with entire singleness of 
purpose and pre-eminent success to 
the pursuit of what, in the phraseo¬ 
logy of the Royal Society, is called 
“the promotion of natural know¬ 
ledge.” For fifty years, without pause 
and without hurry, he pursued re¬ 
searches which are one of the glories 
of English science. It is possible to 
form an estimate of the quality and 
quantity of Lord Rayleigh’s work by 
those six volumes of collected papers 
which we owe to the enterprise of the 
Syndics of the Cambridge University 
Press. Among the 446 papers which 
fill these volumes there is not one that 
is trivial, there is not one that does 
not advance the subject with which it 
deals, there is not one that does 
not clear away difficulties; and among that great 
number there are scarcely any which tim§ has 
shown to require correction. It is this, I think, 
which explains that while the collected papers of 
scientific men often form a kind of memorial tablet 
in our libraries, respected but not disturbed, those 
of Lord Rayleigh are amot% tb£ most frequently 
consulted books in the physicist’s library. 

The first impression that we gain on looking at 
these volumes is the catholicity of Lord Rayleigh’s 
work—mathematics, light, heat,' electricity, magne¬ 
tism, the properties of gases, of liquids and solids, 
are all represented in fairly equal proportions. If I 
were asked to explain in what department of physics 
Lord Rayleigh’s work was most important I should 
be quite at a loss to do so. In these days when we 
speak of electricians, of molecular physicists, elas- 
ticians, or even if we take the wider classification 
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of mathematical physicists and experimental physicists, 
it is refreshing to come across one who was each— 
who, like Kelvin and Stokes, was each and all of 
these. Lord Rayleigh took physics for his province 
and extended the boundary of every department of 
physics. The impression made by reading his papers 
is not only due to the beauty of the new results 
attained, but to the clearness and insight displayed, 
which gives one a new grasp of the subject. No sub¬ 
ject passed through Lord Rayleigh’s mind without 
being clarified and having its difficulties either re¬ 
moved or brought so strongly into the light as to be 
subject to attack on every side. 

The impression that one gets after reading a paper 
by Lord Rayleigh is that the subject, if I may use a 
homely phrase, has been tidied-up. Law and order 
have been substituted for disorder. There are some 
great men of science whose claim consists in having 
said the first word on a subject, in having introduced 
some new idea which has proved fruitful; there are 
others whose claim consists perhaps in having said 
the last word on the subject, and who have reduced 
the subject to logical consistency and clearness. I 
think by temperament Lord Rayleigh really belonged 
to the second group. Certainly no man ever revelled 
more in that greatest of intellectual pleasures, work¬ 
ing at a subject which was all obscured and tangled 
and bringing it to a stage where everything was clear 
and in order. When we take Lord Rayleigh’s papers 
we find some purely mathematical, in which, with his 
characteristic directness of attack and simplicity of 
means, he obtained most important results. We get 
others almost purely experimental, such as the deter¬ 
mination of the absolute unit in electricity’, in which, 
again, with simple apparatus, he attained results which 
rivalled in accuracy r those of Regnault and Joule. 
But in the majority of writings we have a combina¬ 
tion of mathematical analysis and experimental work, 
and his papers, I think,- afford the best illustration 
of the true co-ordination of those two great branches 
of attack on the problems of nature. The physical 
ideas direct the mathematical analysis into the 
shortest and most appropriate channels, while 
the mathematics gives precision and point to the 
physics. 

just one word about another characteristic of Lord 
Rayleigh. He was, so to speak, the knight-errant of 
physics. There are men of whom it is said that they 
never shirk a difficulty, but Lord Rayleigh went 
roaming about seeking for difficulties to destroy 7 , and 
I really believe that he loved a difficulty for its own 
sake, and perhaps felt sorry for it after he had de¬ 
stroyed it. But among the difficulties in physics 
none was ever created by any default of Lord Ray¬ 
leigh in clearness of expression or clearness of thought. 
He was an artist in the production of his papers. 
He had the artist’s instinct ingrained so deeply that 
even the excitement and hurry’ of the Cambridge 
Mathematical Tripos in the old days, when it was 
literally a race against time, could not destroy 7 it. 
Every* one of his examiners on that occasion said that 
his papers were so dear that they* could have been 
sent to press without revision. 

Among Lord Rayleigh’s many discoveries I will 
just confine myself to one, the discovery* of argon, 
because that is the one which attracted most 
attention, and in which, perhaps, he broke the newest 
ground. The discovery of argon is one of the 
romances of science. The fact was that we had, 
unsuspected among us, the element in large^ propor¬ 
tions—there are, I believe, some tons of it within the 
walls of this building—and yet, in spite of the experi- 

NO. 2719, VOL. 108 ] 


ments of chemists and physicists for centuries no 
j suspicion of its existence had ever arisen. It seems 
j rather an irony that while the chemists had been 
| ransacking mines and searching the stars for new 
: elements, all the time there had been in their labora¬ 
tories an element with more remarkable properties 
than any that had been discovered. The remarkable 
| thing about Lord Rayleigh’s investigation was that 
it was not because he used instruments more powerful 
than any of those at the command of his predecessors, 
j Argon was tracked down by the oldest piece of 
1 chemical apparatus, the balance, an instrument which 
had been at the command of all Lord Rayleigh’s pre¬ 
decessors, and by which they might have made the 
discovery’, but they’ did not. In the isolation of argon 
Lord Rayleigh was fortunate enough to procure the 
co-operation of Sir William Ramsays and when the 
: properties of the new substance were investigated 
; they turned out to be 6? extraordinary* interest, and 
! the discovery 7 of this, which was followed by the 
| discovery of other gases of the same nature, has had 
a very pronounced influence on the progress of our 
j ideas as to the structure of matter. 

■ I must pass on from Lord Rayleigh’s contributions 
to science fo consider some of his' public services. 

; He was long and intimately connected with the Royal 
Society. For nine y*ears he was secretary, and for 
j three years he was president. He enriched the 
j publications of that society by papers which added 
| greatly* to its prestige. He rendered great services 
to the University of Cambridge. On Maxwell’s death 
I in 1879, when the success of the new School of 
Physics was not yet assured. Lord Rayleigh, at con¬ 
siderable personal sacrifice, came to the rescue, and 
for five years he was the Cavendish Professor of 
Physics, and this work, with the assistance of that 
of Sir Richard Glazebrook and of Sir Napier Shaw, 
put the school on such a firm basis that its success 
• has never since been in doubt. The University* took 
! the opportunity of honouring Lord Rayleigh by 
; making him their chancellor; but it was" not only 
I work that Lord Rayleigh gave to the University*: he 
! was a generous benefactor. When he received the 
j Nobel prize he handed over the money for the use 
| of the University. Again, he was long connected 
! with the Royal Institution. He was professor there 
for seventeen years, and many of us have heard those 
dear explanations of some of the most difficult 
problems of physics, accompanied by* experi¬ 
ments, which were characteristically simple and 
beautiful. 

But of all the bodies with which Lord Rayleigh was 
associated I doubt if there was one in which he was 
more interested than in the National Physical Labora¬ 
tory 7 . He was the chairman of the committee which 
recommended the foundation of that institution, and 
he was chairman of the executive body from the be¬ 
ginning until a > r ear or two before his death. The 
growth of that institution from very small beginnings 
to the position it now occupies, that of the most 
important institution of its kind in the world, is due 
in no small degree to the w 7 ork that Lord Rayleigh 
gave to it, to the judgment that he displayed in con¬ 
ducting its affairs, to his knowledge, and to his in¬ 
fluence. 

Another subject in connection with which Lord 
Rayleigh rendered great services was that of flight. 
He w*as convinced long before other people of the 
possibility, and even the probability, of flight, and 
when flight became a serious problem to this country 
he became chairman of the Committee on Research 
in Aeronautics, and it meant everything to that sub- 
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ject, perpetually perplexed with new problems, to 
have at its command the unerring judgment of Lord 
Ravleigh and his knowledge of theory and his keen 
instinct for practice. During the war, when any 
specially important or specially difficult point arose 
in connection with the application of science tor 
the use of the Army or Navy, Lord Rayleigh was 


very often consulted, and never in vain. Lord Rav¬ 
leigh, I believe, has had every honour that this 
country can bestow, and he deserves that place on the 
walls of the Abbey close by the memorials to Daw 
and to Young, for, like them, he increased the 
prestige of this country in science, and widened the 
bounds of our knowledge of nature. 


International Physico-chemical Symbols. 

By Prof. Alex. Findlay. 


I N the years prior to the war endeavours were 
made by various internationally constituted 
bodies to secure greater uniformity in the symbols 
used in different countries and by different writers 
to represent physical, physico-chemical, and 
electrotechnical quantities. As part of the general 
movement to this end the International Associa¬ 
tion of Chemical Societies, founded in 1911, set 
up a Commission for the Unification of Physico¬ 
chemical Symbols, and in 1913 this commission 
submitted to the council of the International Asso¬ 
ciation of Chemical Societies a list of symbols 
for quantities especially of physico-chemical im¬ 
portance. At this point, however, the need was 
felt for co-ordinating the work of the commission 
with that of other bodies, and a small “working 
committee,” consisting of Sir William Ramsay 
(chairman), Dr. Friedrich Auerbach, Profs. P. A. 
Guye, P. J. Walden, and Alex. Findlay (secre¬ 
tary), was therefore set up in order to secure this 
co-ordination and to suggest methods of organ¬ 
isation and work. 

The * list of symbols drawn up by the Com¬ 
mission for the Unification of Physico-chemical 
Symbols was submitted for consideration and 
criticism to the chemical societies of the different 
countries represented on the International Associa¬ 
tion, to the Ausschuss fur Einheiten und Formel- 
grossen, and to the International Electrotechnical 
Commission. The criticisms and suggestions re¬ 
ceived from these bodies were considered in May, 
1914, by the working committee to which refer¬ 
ence has been made above, and a list of symbols 
was then drawn up for the approval of the Inter¬ 
national Commission. Unfortunately, however, 
before the meeting of the International Commis¬ 
sion took place, international scientific relations 
were ruptured by the outbreak of war, and the 
list of symbols recommended unanimously by the 
members of the working committee could not, 
therefore, receive the approval of the parent com¬ 
mission. As it is not to be doubted that this 
approval would have been given, and as it would 
have been a misfortune if the labours of the com¬ 
mittee on which Great Britain, France, Germany, 
Russia, and Switzerland were represented had 
been in vain, the council of the Chemical Society, 
with the approval of the recently constituted Inter¬ 
national Union of Pure and Applied Chemistry, 
authorised the publication of the committee’s 
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report and list of symbols in the Transactions of 
the Chemical Society, April, 1921. 1 

As regards the general principles adopted by 
the working committee it may be said that in 
drawing up its list the committee restricted itself 
to symbols for quantities of chemical or physico¬ 
chemical importance and approved the general 
principle adopted by the International Commission 
that Greek letters should be used as sparingly as 
possible. In respect of symbols for quantities 
used, especially in mathematics, physics, and 
the various branches of mathematics and physics, 
the committee restricted itself to noting the 
symbols which had been recommended or adopted 
by the scientific bodies specially interested in these 
quantities, and there were included in the com¬ 
mittee’s list only those symbols about which there 
was general agreement among the specially com¬ 
petent bodies. As it was not possible, in the case 
of symbols which are employed in different 
branches of pure and applied science, always to 
obtain agreement among‘the representatives of 
different sciences, the committee adopted the 
symbols which find, or are likely to find, general 
acceptance by chemists or physico-chemists. 

Although a practically universal agreement 
already obtained regarding many of the symbols, 
there were a number of quantities for which diverse 
symbols were employed by different writers or 
were suggested by various bodies. It was neces¬ 
sary, therefore, for the committee to examine, 
carefully and critically, the different suggestions 
and to make a decision as to the symbols to be 
recommended for use. The reasons for the choice 
of symbol made by the committee in the debated 
cases are appended to the list of symbols. 

Although it is not possible to refer specifically 
to all debatable cases, reference may be made to 
a few important quantities. For entropy and for 
maximum work the committee recommends the 
symbols S and A respectively, although in doing so 
regret is expressed at having to depart from the 
classical symbols <f> and ^ employed by Willard 
Gibbs. The committee, however, states that it felt 
such departure to be advisable on the twofold 
principle of disturbing existing usage as little as 
possible and of employing Greek letters as 
sparingly as possible. For degree of dissociation 

, 1 Copies of the report and list of symbols may be obtained on applica¬ 
tion to tbe Assistant Secretary of the Chemical Society, Burlington House, 
London, W.i. ' 
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(ionic, thermal, etc.) the committee recommends 
the symbol a ; for the ratio of specific heats the 
symbol y; and for electrode potential, as for elec¬ 
tromotive force, the symbol E. It may also be 
noted that the committee recommends that 
kation should always be spelt with a “k.” 

While the committee considered it to be in¬ 


advisable that any attempt should be made to 
compel authors to use the symbols which it recom¬ 
mends, it was of opinion that every means should 
be taken to encourage the use of these symbols, 
and it remains for the different official bodies 
concerned to consider how such encouragement 
can best be given. 


Obit 1 

Dr. j. A. Allen. 

R. H. E. Anthony, associate curator of 
mammals in the American Museum of 
Natural History, New York, has sent us a de¬ 
tailed notice of the life and scientific work of Dr. 

J. A. Allen. Lack of space prevents us from 
publishing more than the following extracts re¬ 
ferring to a few points of particular interest:—- 
Natural history has suffered a heavy loss by 
the death, on August 29 last, of Dr. Joel Asaph 
Allen at eighty-three years of age. Dr. Allen w T as 
best known for the work in mammalogy which 
he carried out as curator of ornithology and mam- | 
malogy in the American Museum of Natural His- ! 
tory of New York City. How r ever, his activities j 
were manifold, and an insight into the truly re- | 
markable amount of work accomplished by Dr. 
Allen may be gained from a glance at his biblio¬ 
graphy, which in 1916 included the following: 
Papers on mammals, 271; on birds, 966; 
on reptiles, 5; on zoogeography, 9; on evolution, 
22; on nomenclature, 35; on biography, 134; mis¬ 
cellaneous, 20; a total of no less than 1462 
papers. Since the publication of this list other 
papers have appeared and a great deal of un¬ 
published manuscript has been prepared for pub¬ 
lication. One could not but be impressed by such 
a list as a mere feat of writing alone, but the 
workers in his field who consult the publications of 
Dr. Allen know that an infinite amount of 
patience, of painstaking application to tiring- 
detail, and of well-balanced and judicious weigh¬ 
ing of facts, is characteristic of his papers. 

The bulk of Dr. Allen's papers deal with taxo¬ 
nomic questions, with the identification of collec¬ 
tions and with the revision of groups. Many of the 
latter have become classical, and among the best- 
known might be mentioned the monographs on 
North American Rodentia, written in collaboration 
with Dr. Elliot Coues. Dr. Allen had marked 
capabilities for philosophical research into, and 
interpretation of, the phenomena of zoology, as 
is well shown by some of his earlier papers, but 
circumstances directed that he should expend his 
energies in other directions. 

One of his youthful aspirations was for editorial 
work, and from 1874, when he edited his first 
“ Proceedings of the Boston Society of Natural 
History,” until 1918 he performed continuous 
service as editor of several scientific publications. 
For thirty-two years of this period he edited the 
Bulletin of the American Museum of Natural His¬ 
tory, and for twenty-eight years the Auk. 
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iary. 

Probably Dr. Allen is best known Internation¬ 
ally through his authoritative position on zoo¬ 
logical nomenclature. In this exacting field he 
was pre-eminent; internationally his worth was 
recognised by his position on the International 
Commissions since 1910. 

Among the many honours which Dr. Allen re¬ 
ceived may be mentioned the Walker Grand Prize 
of the Boston Society of Natural History in 1903, 
and the medal of the Linnsean Society of New 
York in 1916 ; he was president of the Ameri¬ 
can Ornithologists’ Union, 1883-91, president of 
the Linpaean Society of New York, 1890-1897, 
member of the National Academy of Sciences, etc. 
He u-as also an honorary member of the British 
Ornithologists’ Union, the Zoological Society of 
London, the Australian Ornithologists' Union, 
and the South African Ornithologists’ Union. 

The early part of Dr. Allen’s life was spent in 
New England. That part of his academic train¬ 
ing which had most influence upon his later life 
was his association with the great teacher, Louis 
Agassiz. Struggling under the handicap of a 
constitution at no time very strong, he made 
several notable collecting trips, the most im¬ 
portant being that to Brazil in 1865. His first 
museum appointment was with the Museum of 
Comparative Zoology at Cambridge, Massachu¬ 
setts, but in 1885 he took a curatorship in the 
American Museum of Natural History of New 
York City. Here his tenure was continuous until 
the time of his death. 

Dr. Allen numbered among his friends practic¬ 
ally all the well-known workers on birds and 
mammals, and the respect for his scientific attain¬ 
ments promptly grew into a love of the man him¬ 
self whenever one was fortunate enough to be 
numbered among his personal friends. 


W. A. Baillie-Gr'ohman. 

It is with much regret that we record the death 
of Mr. W. A. Baillie-Grohman, who passed away 
suddenly on November 27 at Schloss Matzen, in 
Tyrol, in his seventy-first year. A man of striking 
physique, endowed with high courage and great 
mind, he possessed an intense affection for the 
wild and grand in Nature, coupled, remarkably 
enough, with an unflagging interest in much that 
is purely scholarly. That such a man, the son of 
a sporting Austrian of large estate, should have 
developed In early youth what proved to be per¬ 
manent tastes for hunting and mountaineering was 
perhaps inevitable, and in due course his adven- 
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tures upon the mountains of Europe and North 
America gained for him a great reputation both 
as an intrepid climber and as a shooter of big 
game. But his claim to be remembered by 
naturalists rests upon a far more secure founda¬ 
tion, for many who achieve distinction in the fields 
indicated are, perhaps, best forgotten. 

Most fortunately, Baillie-Grohman soon began 
to write about his favourite pursuits, and from 
1875 onwards many books and innumerable articles 
in periodicals flowed from his pen. In these writ¬ 
ings there is much of interest and importance to 
the naturalist, for the author was keen-sighted as 
well as judicious. His love of the chase led him 
to examine everything connected with its history, 
and with the utmost patience and industry he ex¬ 
plored ancient books, pictures, tapestries, and 
mouldering heaps of medieval records in search of 
facts. The results of these researches are well 
seen in what is probably Baillie-Grohman’s 
greatest book, “Sport in Art” (1913), which is, 
in effect, an admirable history of the chase as prac¬ 
tised in the four centuries between 1400 and 1800. 
Of even greater interest are his two editions of 
“The Master of Game,” written by Edward, 
second Duke of York (Shakespeare’s “false 
Aumerle ”), between 1406 and 1413. This work, 


comprising a translation of Gaston de Foix's 
“ Livre de Chasse ” ( circai390), and five original 
chapters on English hunting, is the oldest book of 
hunting in our language, and as such must always 
make a special appeal to the student of British 
mammals. 


By the death of Mr. R. W. Frazer, at sixty- 
seven years of age, India has lost a learned philo¬ 
logist and student of its literature and philosophy. 
Joining the Madras Civil Service in 1877, he was 
invalided in 1881 as the result of exposure on 
famine duties and service during a local disturb¬ 
ance in the Godavari Hills. On his retirement he 
became librarian of the London Institution, and 
it was by his initiative that it was absorbed by 
the School of Oriental Studies. Frazer lectured 
extensively on subjects connected with Southern 
India, and acquired a seldom-rivalled knowledge 
of Tamil and Telugu. He will be best remem¬ 
bered by his “ British India ” in the “ Story of the 
Nations” series, his “Literary History of India,” 
and “Indian Thought, Past and Present.” He 
was for a short time secretary of the Royal Asiatic 
Society, succeeding Miss Hughes, who became 
his wife, and survives him. 


Notes. 


The anniversary meeting of the Royal Society was 
held on St. Andrew’s Day, November 30, and the 
following officers were elected:— President; Prof. 
C. S. Sherrington. Treasurer: Sir David Prain. 
Secretaries: Mr. W. B. Hardy and Mr. J. H. Jeans. 
Foreign Secretary: Sir Arthur Schuster. Other 
Members of Council: Sir Frederick Andrewes, Prof. 
V. H. Blackman, Sir William Bragg, Prof. A. W. 
Crosslev, Dr. H. H. Dale, Prof. A. S. Eddington, 
Prof. A. Fowler, Prof. A. Harden, Prof. J. Graham 
Kerr, Prof. H. Lamb, Sir William Leishman, Sir 
Gerald Lenox Conyngham, Lord Rayleigh, Prof. 
O. W. Richardson, Sir Aubrey Strahan, and Prof. 
J. T. Wilson. Prof. Sherrington delivered the anni¬ 
versary address, which is abridged on p. 470 of this 
issue, and presented the medals as follows :—The 
Copley Medal to Sir Joseph Larmor, who has long 
held a leading position in the British school of mathe¬ 
matical physics. It may fairly be said that his pre¬ 
liminary work was of the utmost value in paving the 
way to the modern developments of the theory of 
relativity. A Royal medal to Dr. Frederick Frost 
Blackman, distinguished for his contributions to plant 
physiology, and especially to knowledge of the process 
of photo-synthetic assimilation of carbon dioxide. A 
Royal medal to Sir Frank Dyson, who has devoted 
special attention to investigations of the movements 
and distances of the stars and of the bearing of these 
upon the structure of the stellar universe. It was 
mainly to his foresight and organising ability that we 
owe the successful observations of the deflection of 
light by the sun’s gravitational field during the eclipse 
of 1919. The Davy medal to Prof. Phillipe Auguste 
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Guye, in recognition of his work on optically active 
organic substances, on molecular association, and on 
atomic weights. The Hughes medal to Prof. Niels 
Bohr, the author of the conception to which the name 
“ Bohr-atom ” has been attached. This conception 
gave a solution of the long-standing puzzle of the 
Balmer series of hydrogen, and appears likely to pro¬ 
vide a complete explanation of the spectra of the 
various elements. 

At the meeting of the Royal Geographical Society 
held on Monday, December 5, the president announced 
that it is hoped the members of the Mount Everest 
Expedition will have returned by the end of this week. 
Messrs. Raeburn and Mallory are already home, and 
Col. Howard Bury and Messrs. Wollaston and Bullock 
are on their way. The natural history collection and 
the photographic plates have also arrived, and the 
maps will be here within the next fortnight. It is 
satisfactory to find that the collections have reached 
home in excellent order. There is a plant belonging 
to the pink family from a height of 20,400 ft. above 
sea-level, and there are several kinds of primula— 
pale yellow, blue, and dark purple—and one with big 
hanging bells, and many gentians, a remarkable yel¬ 
low Pedicularis delphinium , and some beautiful dwarf 
rhododendrons. One hundred and sixteen packets of 
seed in excellent condition are among the treasures 
which have reached the Royal Geographical Society, 
of which eighteen packets are of rhododendrons, 
twelve of primulas, eighteen of meconopsis, and four 
of gentians. From a height of 19,000 ft., the highest 
point from which seeds were obtained, is a packet of 
edelweiss. Then there is a sparrow from 18,500 ft., 
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larks of various species, including a very large cal- 
landra lark which may perhaps be new, wagtails, 
white-headed robins, a chough and cuckoo, rose- 
finches, bullfinches, and—of fine omen—a blue bird. 
There are also boxes of birds’ eggs, numerous butter¬ 
flies and moths, and other insects, including bees and 
fleas, frogs and fishes, and a few mammals. These 
are all now at Kew and the ‘Natural History Museum 
being identified and distributed. The photographic 
plates, all developed, have arrived without a single 
breakage, and the number of photographs the society 
now has is more than six hundred. A selection 
of the best will be exhibited to the public in the 
Alpine Club Gallery in the middle of January. 

Dr. Niels Bohr (Copenhagen), Dr. Johan Hjort, 
head of the Norwegian Fisheries, and Prof. Paul 
Langevin (Paris) have been elected honorary members 
of the Royal Institution. 

The American Association for the Advancement of 
Science will meet in Toronto on December 27-31 in 
the University buildings. The Royal Astronomical 
Society of Canada will meet at the same time and 
assist in the programme of the Association. 

The Paris correspondent of the Times announces 
that M, Georges Claude, who has been awarded the 
Prix le Conte of 50,000 francs (1000L) by the Academy 
of Sciences for his work in chemistry and physics and 
the practical application of the results to industry, 
has requested the Academy to devote one-half of the 
amount to the Societe de Secours des Amis des 
Sciences and the other half to the research labora¬ 
tories of the College de France. 

Prof. Horace Lamb, Sir Ernest Rutherford, Sir 
Arthur Schuster, and Prof. G. Elliot Smith have been 
elected honorary members of the Manchester Literary 
and Philosophical Society. Dr. H. F. Coward has 
been elected chairman of the chemical section of the 
society for the ensuing session. 

A highly successful course of Swiney Lectures on 
Geology was completed on December 2 by Dr. j. D. 
Falconer at the Imperial College of Science, South 
Kensington. These lectures are delivered annually 
under the auspices of the trustees of the British 
Museum, and are designed to stimulate public in¬ 
terest in geological science. The average attendance 
for the twelve lectures was 261, a gratifying record 
to all concerned. 

The- annual general meeting of the Decimal Asso¬ 
ciation was held on November 30 at Stationers’ Hall. 
Proposals for the adoption by the association of a step 
by step policy in dealing with weights and measures 
were made, and the following resolution was carried : 
‘‘That this association, while adhering to the policy 
of adopting the metric system of weights and 
measures, recognises that its object can best be ob¬ 
tained in steps, and that the first step should be the 
dealing with weights.” 

The Jamaica earthquake of January 14, 1907, so 
destructive to the city of Kingston, was followed by 
a number of after-shocks, of which nearly a hundred 
during the succeeding six months were strong enough 
to be registered in this country. Stronger than any 
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of these after-shocks, or indeed than any earthquake 
in the island since 1907, was that which occurred on 
November 25 last. The shock was of short duration, 
but it was strong enough to crack the walls of some 
buildings. 

Under the presidency of M. Millerand, President 
of the French Republic, a meeting was held at the 
Sorbonne, Paris, at 3 p.m. on November 24 to com¬ 
memorate the centenary of Ampere's publication of 
his fundamental laws of electromagnetism. The Pre¬ 
sident was supported by the chief Ministers of public 
Departments, and the Republican Guard under the 
direction of M. Balay played selections during the 
proceedings. Addresses were delivered by Prof. 
Berthelot, Appel 1 , and Janet and by Messrs. Legouez, 
Boucherot, Mailloux, and Berard. During the fol¬ 
lowing morning a reception took place at the Con¬ 
servatoire des Arts et Metiers, and the new gallery 
of models of telegraphic and telephonic apparatus was 
opened. An Ampere medal is being struck as a 
souvenir of the occasion. 

Since the advent of aviation visibility over the land 
has advanced from occupying a secondary position 
to one of major importance amongst subjects of 
meteorological investigation. - During the past few 
years the matter has consequently been engaging the 
close attention of meteorologists, and much progress has 
been made in the taking of accurate observations. In 
order to allow a free exchange of opinions on the sub¬ 
ject, the meeting of the Royal Meteorological Society 
to be held at 5 p.m. on December 14 will be devoted 
to a discussion on “Visibility.” The discussion will 
be opened by Mr. F. J. W. Whipple, who will give a 
general introduction, while other speakers will ap¬ 
proach the matter more particularly from the points 
of view of the airman, the seaman, and the physicist. 
The subject of London fogs will also be introduced. 
Those desirous of obtaining tickets for the meeting 
should apply to the Assistant Secretary of the Royal 
Meteorological Society at 49 Cromwell Road, South 
Kensington. 

At the monthly meeting of the Zoological Society of 
London held on November 23 twenty new fellows 
were elected to the society, eighty-seven candidates 
proposed for election as fellows, two as foreign 
members, and eight as corresponding members. The 
report of the council showed that 509 additions had 
been made to the society’s menagerie during the 
quarter, including 165 by presentation, 1S2 by pur¬ 
chase, 98 by deposit, 29 in exchange, and 35 born in 
the gardens. Special mention is made of a collection 
of mammals, birds, and reptiles from New Guinea 
and Am obtained by Mr. Frost, which included four 
species of birds-of-paradise and several rare doves and 
parrots new to the collections. The number of visitors 
during the quarter showed a decrease of 108,735 
and the receipts a decrease of 844L as compared with 
the corresponding period of last year. Two hundred 
and ninety-eight new fellows have been elected to 
the society since January 1. The society’s silver 
medal was presented to H.E. Capt. C. H. Armitage, 
Chief Commissioner of the Northern Territories, 
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Gold Coast, for his many valuable gifts to the col- 
lections from 1904. 

On the arrival of the Quest at Rio de Janeiro Sir 
E. Shackleton announced a change in the plans of his 
Antarctic expedition. According to the Times, Rio 
de Janeiro instead of Cape Town will be the base of 
the expedition, and the Quest was to sail about Decem¬ 
ber 5 direct to South Georgia, arriving there about 
Christmas Day and leaving at the New Year for 
Enderby Land via Bouvet Island. An attempt will 
be made to prove the existence or non-existence of 
Thompson Island, an island reported to lie in the 
vicinity of Bouvet Island, but probably identical w T ith 
the latter. Bouvet Island has been visited only 
once, namely, by the Valdivia in 189S, since its dis¬ 
covery in 1739. No landing has been made, and the 
island is reported ice-covered and inaccessible. Sir 
E. Shackleton hopes to enter the ice about January 22, 
and after visiting Enderby Land, if the ice permits, 
to arrive again at South Georgia by the end of March. 
There the Quest will coal and sail for Tristan da 
Cunha and Cape Town. The change in plans was 
attributed to the delay due to contrary winds and 
the weakness of the auxiliary engines. New topmasts 
were being fitted in order to increase the spread of 
canvas and allow the vessel to be driven through the 
pack-ice under sail. On the voyage to Rio de Janeiro 
a call was made at St. Paul’s Rocks, which no ship 
appears to have visited since the Scotia in 1902. It 
is not reported if landing was found to be possible. 

The benefits conferred upon the native races of 
India by the presence in their midst of an energetic 
body of irrigation engineers were admirably set forth 
in two articles, entitled “Canals of the Punjab,” 
by Lieut-Col. Aubrey O’Brien, which appeared in 
the Daily Telegraph for November 25 and 30. The 
articles dealt with the great irrigation schemes already 
carried out and those for which plans have been pre¬ 
pared. By the harnessing of the waters of the 
Jumna, Sutlej, Ravi, Chenab, and Jhelum the area of 
irrigated land within the Punjab has been increased 
since the Mutiny from half a million to more than ten 
million aqres. Worked entirely for the benefit of the 
people of the Punjab, the canals already return to the 
revenues of the province a profit of 14^ per cent on 
fee capital spent on them, and this with the lightest 
of dues. The present value of crops on 10,000,000 
acres is considered to be not less than 50,000,000 h 
Great as these achievements are, they bid fair to be 
surpassed in importance and interest by the schemes 
due to Mr. W. H. Ives, the Chief Engineer of 
the Punjab, one of which, the Sutlej Valley Pro¬ 
ject, aims at irrigating very large areas in British 
territory, and also in the native States of Bahawalpur 
and Bikanir. It is estimated that this scheme, which 
will cost some 14,000,0001., will irrigate 9,000,000 
acres. On the completion of this it is proposed to carry 
out another large scheme where the Sutlej emerges 
from the hills. The river here runs for forty miles 
a great loop, piercing a range 3500 ft. high, and 
,ferh||g back almost parallel to its previous 
course. At the gorge of Bhakra a dam 395 ft. high— 
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50 ft. higher than any dam at present m existence— 
will be built, impounding a volume of water about 
three times greater than that held up by the Assouan 
Dam on the Nile, and it is anticipated that by utilising 
the water for driving turbines, power can be obtained 
up to 300,000 horse-power. 

The Copper Eskimo of Coronation Gulf weie 
studied by the recent Canadian Arctic Expedition. 
Mr. D. Jenness, the anthropologist of the expedition, 
gives an account of these people in the Geographical 
Review for October. Until 1838 these Eskimo, who 
inhabit Coronation Gulf, Union and Dolphin Straits, 
and Kent Peninsula, were practically unknown, and 
after that date they were seldom encountered until 
the Canadian Arctic Expedition visited them in 1914. 
Mr. Jenness says that he found them still practically 
in the Stone age, but changes have occurred in the 
last few years. Contact with European fur traders 
has led to the introduction of metal goods, rifles, 
changes in clothing and mode of life. The habits of 
the people are changing, and their greater success in 
hunting bids fair to exterminate the caribou. Mr. 
Jenness views with some concern the contact of 
civilisation with these Eskimo, and, by reason of 
scarcity of caribou and introduced white man’s 
diseases, fears that before long they may dwindle to 
a degenerate remnant on the way to extinction. 

A deplorable instance of misdirected energy is 
recorded in the November issue of British Birds, 
where Mr. W. Rowan, in the course of a most admir¬ 
able account of the breeding haunts and habits of the 
merlin, tells us that on the two moors which formed 
the area of his investigations “it is but rarely that 
a hawk attempting to breed survives ... to 
tell the tale.” The moors in question—the Barden 
and Embsay moors—form a single stretch nearly 
twenty square miles in area. During nineteen suc¬ 
cessive years no less than nineteen pairs of merlin 
were killed on one nesting-site only—“one pair each 
year without a miss, and not a single egg was 
hatched.” Moreover, it would appear that every one 
of these wretched birds was trapped. The annual 
average of breeding merlins on this moor appears to 
be three or four pairs; not a single pair succeeds, 
save perhaps by the merest accident, in escaping 
destruction. This lamentable state of affairs, we fear, 
can be remedied only by the help of the owner of thf; 
moor, and it is to be hoped that steps will imme¬ 
diately be taken to extend protection against this 
senseless and unwarranted persecution, for there is 
no justification for the implied game-destroying habits 
of these birds. 

To the Lancashire and Cheshire Naturalist for 
July-August Dr. J. Cosmo Melville contributes an 
interesting series of notes on the Sidebotham collec¬ 
tion of Lepidoptera in the Manchester Museum. Vesn^ 
nearly all the British species are represented in fee col¬ 
lection, and it contains fine series of many varieties* 
and also material of historical interest. The 
extinct butterfly Chrysophanus dispar is represented 
by twenty-seven perfect specimens, and the very 
hawk moth, Choerocampa celerio, by five examples 
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with full data. There are two Staffordshire examples 
of Leucodonta bicolona, and one of the two authen¬ 
ticated British examples of Byrophila algae is in this 
collection. In a brief article on the growth of the 
Manchester Museum Mr. T. A, Coward points out 
that that institution is now exceptionally rich in valu¬ 
able collections; in fact, few provincial museums can 
vie with it in this respect. The famous Dresser 
collection of birds and eggs and the valuable ornitho¬ 
logical library attached thereto aie almost indispens¬ 
able to serious students. In the botanical department 
of the museum are located the huge herbaria of Dr. 
Cosmo Melville and Mr. Charles Bailey, along with 
the Barker and other cryptogamic collections. 

The annual report of the Meteorological Office for 
the year ended March 31, 1921, has been submitted 
to the Air Council for the first time since the control 
has been taken over from the Lords Commissioners of 
His Majesty’s Treasury. The period dealt with was 
a time of transition and reorganisation, an important 
change being the retirement of Sir Napier Shaw from 
the directorship after twenty years’ service and the 
appointment of Dr. G, C. Simpson to the vacant posi¬ 
tion. Among the many changes made in the carrying 
on and extension of the work at its different centres 
of activity a considerable increase has been made in 
the staff employed. At the commencement of the 
year the clerical, technical, and unclassified posts 
numbered 182, and at the end of the year 213, leaving 
65 vacancies to be filled to bring the staff to its required 
strength. There is a restriction that candidates must 
be drawn from ex-Service men. The Marine Division 
of the Office deals with the issue of meteorological and 
ocean-current charts, together with other weather in¬ 
formation for the sailor. The Forecast Service, in 
addition to publishing the Daily Weather Report, is 
taking advantage of every opportunity to Improve the 
value of the daily weather forecasts and harvest fore¬ 
casts, a spell notification being issued for the latter 
when conditions are favourable for two or three days 
of fair weather* Climatological observations are issued 
in the Weekly Weather Report and in the Monthly 
Weather Report, The meteorology of the whole globe 
is also now regularly discussed. The British Rainfall 
Organization is being controlled by the Meteorological 
Office, and the publication of rainfall statistics for the 
British Isles occupies much time. Observations on the 
upper air also involve a large amount of work. 

The Faraday Society has issued as a separate 
pamphlet of 83 pages an account of the discussion on 
electro-deposition and electro-plating which took place 
at the joint meeting of the society and the Sheffield 
Section of the Institute of Metals in November, 1920. 
Of the recent improvements referred to in the papers 
read and the discussion which ensued, one of the 
most important is the electro-deposition of the water- 
jackets of aeroplane engines and the possibility opened 
out by this success of building up elaborate parts of 
nfkaeMp«y by the same process. The advantages of 
cobaltHpl^ting have been recognised for twenty years, 
but it m pointed out that there is still difficulty in 
$©«iriitg the perfect adhesion of thick deposits. The 
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influence of colloids in the depositing tank on the 
properties of the deposit is still imperfectly under¬ 
stood, although it seems undoubted that their pi esence 
leads to a decrease in the size of grain deposited. 
The chairman and one of the speakers expressed 
regret that some of the authors of papers had not 
made themselves acquainted \\ ith the v ork of previous 
investigators before commencing their own experi¬ 
ments. 

In the Chemical News of October 28 Prof. B. 
Brauner, of Prague, discusses the official report of the 
International Commission on Chemical Elements 
(Nature, August 18, p. 787). He cannot accept the 
principle that “ exact atomic weights are now becom¬ 
ing factors of an analytical calculation rather than 
features of a chemical hypothesis.” Prof. Brauner 
has also the support of another authority on atomic 
weight determinations, Sir Edward Thorpe, who in 
his presidential address to the British Association at 
Edinburgh, considered it of importance to “determine 
with the highest attainable accuracy the departures 
from the whole number rule.” Prof Brauner raises 
the following questions: “ Why do we find with our 
chemical processes and the balance that the atomic 
weights of the pure elements, C, N, P, S, are larger 
than their atomic masses [as found by the positive- 
ray method]; why those of As, I, and Cs are smaller, 
and why those of He, O, F, Na, are exactly equal 
to their atomic masses, or in other vords, why is 
the hypothesis of Prout In its modern form valid foi 
atomic masses, but only in four out of twelve cases 
for the corresponding atomic weights? Another in¬ 
teresting question arises : Why are Aston’s isotopes, 
as far as we know, always mixed up in the same pro¬ 
portion? ” In the Philosophical Magazine for October 
Sir E. Rutherford gives reasons for the value, 1401 
(adopted by chemists) rather than 14*00, found by the 
positive-ray method, and suggests that a refinement 
of the latter method might distinguish between the 
two values. 

We have received from Messrs. Kodak a forty-eight- 
page booklet, entitled “X-Rays,” which they are dis¬ 
tributing to the members of the medical profession. 
It explains In a clear way the funamental laws of 
practical importance that underlie the production and 
use of X-rays, giving, for example, the relationship 
between the length of the spark gap and the required 
exposure, and the quality of the negative. The de¬ 
velopment and other treatment of the exposed plate 
or film is dealt with at length. The special aim of 
the booklet is the standardisation of procedure, so 
that the uniformity of method shall simplify 
diagnosis. 

Since the introduction of the steam turbine the 
question of the production of high-speed gear-wheels 
has occupied the attention of many engineers. 
Generally, the type of gear-wheels employed has been 
double-helical. In *a paper read by Eng.-Lt.-Comdr. 
L. J. le Mesurier on November 22 before the 
North-East Coast Institution of Engineers and 
Shipbuilders, the Maag gearing is described and 
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the process of manufacturing it is explained. This 
gearing is of the straight-toothed t\pe, and has been 
developed by the Maag Gear Co , of Zurich. Means 
have been found by which straight-tooth spur gears 
can be employed successfully under conditions demand¬ 
ing the highest possible peripheral speeds and loads 
per unit width of tooth. The methods of production 
ensure the requisite degree of accuracy, and at the 
same time provide a tooth form which is considered 
to give the most favourable conditions of sliding con¬ 
tact during engagement. A novel giinding process 
has also been devised w hereby it is possible to generate 
a correct profile on a case-hardened tooth surface by 
means which are independent of the wear which must 
take place on the grinding disc. The compensating 
arrangements in the grinding machine are extremel} 
interesting, and keep the grinding planes in their 
correct position to within ±1/1000 mm. The gear 


has been applied to se\eral ships and to a large 
number of electrical plants and electric-locomotive 
drives. 

“A Winter Guest/' the seasonable and striking 
Christmas card published by the Royal Society for the 
Protection of Biids (23 Queen i\nne’s Gate, S W), 
represents the redwing, sometimes called the “Nor¬ 
wegian Nightingale,” though known in England onlv 
as a winter visitor. The picture is reproduced in 
colour from a painting b} Mr. H. Gronvold, and 
gives very happily the character and the appealing ex¬ 
pression of the little traveller. It can be had, with 
calendar, ^ for 5 d. by post. 

Erratum. —The Poets’ Corner of Westminster Abbey 
is in the south transept, and not the north, as stated 
in the article on “ Science in Westminster Abbe} 
in last week’s Nyture, p. 437. 


Our Astronomical Column. 


The Effective Wave-Length of the Light of 
G4L4CTIC Stvrs *—Prof. O. Bergstrand contributes a 
paper on this subject to the centenary number of 
Astran, Nach. The research is based on a series of 
plates of the star-cloud in Cygnus obtained with a 
15-cm. triple objective prism. The spectral types of 
the brighter stars were taken from the Henry Draper 
catalogue, and the following table shows the correla¬ 
tion between type and effective wave-length X. 


Type 

X 

Type 

X 

Type 

X 

O 

4 II,u/L 

F 

421 

K 

429 

B 

416 

G 

423 

M 

439 

A 

419 

&$ 

425 




Only two M stars were available, both probably 
giants. From the evidence of the G5 and K stars, 
the author concludes that dwarfs have a smaller value 
of X than giants of the same type. 

An analysis is then given of the values of X for the 
fainter stars down to Magnitude 134. It is pointed 
out that the percentage of white stars is more than 60 
for stars brighter than 11*4 m., and then drops sud¬ 
denly to less than 50. He explains tins by assuming 
that the white stars have the highest absolute bright¬ 
ness, and so are more distant than yellow or red stars 
of the same apparent magnitude. Hence we reach the 
limits of our local star system sooner in the white 
stars than in the yellow ones, causing a drop in the 
percentage for the fainter stars. Taking 00 as the 
absolute magnitude of an average giant wdiite star, 
the radius of our local system is found to be 2500 
parsecs. 

The Dynamical Equilibrium of the Stellar 
System. —Prof. A. S. Eddington contributes an im¬ 
portant paper to the centenary number of Astron. 
Nach., in which he makes a further advance in the 
solution of this problem; his first approximation, in 
which he took the shape of the system as spherical, 
was published in Monthly Notices,’ R A.S., vol. 75. He 
passes on in the present paper to consider the much 
more difficult problem of an oblate system, and 
succeeds in finding one exact solution as follows : A 
rotating system that has settled down to a steady 
state may be presumed to be oblate. If we divide 
it into two identically equal systems, and reverse the 
direction of rotation of one of them, we shall have a 
non-spherical system in equilibrium, with no rotation 
as a whole, but with preferential motion in a trans- 
,, yerse The solution is worked out in detail 

for a homogeneous spheroid, which is shown to be 
' y NO.. 2719,- VOL. 108] 


strictly analogous to Maclaurin’s h} drodynamical 
spheroid. It is inferred that non-homogeneous solu¬ 
tions exist. In conclusion, he points out that it is 
quite likely that the stellar s>stem has not yet attained 
dynamical equilibrium, and may be collapsing some¬ 
what rapidly towards a steadier condition. He has 
hopes that the advance of knowledge of stellar masses 
and velocities may enable. the matter to be decided by 
using the principle that in dynamical equilibrium the 
total kinetic energy is half the exhaustion of potential 
energy. 

Observations with the Cookson Floating Tele¬ 
scope. —This instrument, which floats in a circular 
tank containing mercury, was designed by the late 
Mr. Bryan Cookson, and given after his death to the 
Syndics of the Cambridge University Observatory. 
It has been on loan at the Royal Observatory, Green¬ 
wich, since 1911, and a memoir just published dis¬ 
cusses the observations of the first seven years. The 
primary object was the redetermination of the aberra¬ 
tion constant, while the variation of latitude is a 
useful by-product. Pairs of stars are selected at about 
the same distance from the zenith and on opposite 
sides, and with right ascension difference of a few 
minutes of time; their magnitudes vary from 5 to 
6-5. The trails of brighter or fainter stars are too 
broad or too faint for accurate measurement. Three 
solutions are given for the aberration constant and 
for the corresponding value of the solar parallax as 
follows:— 

T 

Ab. const. Parallax 

20442 8 815 General solution. 

20455 8810 Discordant plates rejected.. 

20460 8808 Correction for wind direction applied. 

The probable errors of aberration and parallax are 
o 013^ and o oo6 n respectively. Tb& third solution 
resulted from an examination of the “night errors/’ 
which led to the conclusion that they depend largely 
on the direction of the wind. This, combined with' 
the dissymmetry of the ground-level to the north and 
south of the instrument, is presumed to pfodpt^J 
inclination of the atmospheric strata and aftomakwg;^ 
refraction. It will he seen that the values for^ Sw., 
parallax do not differ too widely from Mr. 
value 8-806". The period of observation. is, howe#||| 
not considered quite long enough to eliminate 
dental error, and the observations are being 
tinued for another seven years. 
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Progress in Palaeontology. 


H YABE and S. Endd (ScL Rep. Tdhoku Uni., 

• Sendai, Geology, vol. 5, p. 93, 1921) have re¬ 
examined the specimen believed to be a Sigillarian 
stem, found in Suruga Province by K. Fuji! in 1915- 
While they suspend judgment on this specimen, they 
are now able to record the discovery of stems of 
Calamites by S. Makabe In the province of Iwami. 
These are the first Palaeozoic land-plants recorded 
from insular Japan. The Carboniferous beds with 
which they are associated are marine, and It seems 
unlikely that any considerable flora will be unearthed 
comparable to that known from the adjacent con¬ 
tinent. 

Zoning by Foraminifera received a new impetus 
from the division of the well-known genus Orbitoides 
into a restricted group and two other genera. When 
cut horizontally, the equatorial la>er in these discoidal 
forms shows chambers of lozenge shape in Orbitoides, 
which is Cretaceous, of rectangular shape In Ortho- 
phragmina (Eocene), and of hexagonal shape in 
Lepidocyclina (Upper Eocene and OHgocene). C. W. 
Cooke and J. A. Cushman (“ Orbitoid Foraminifera 
from Georgia and Florida/’ U.S. Geol. Surv., Prof. 
Paper 108-G) in 1917 described forms of Orthophrag- 
mina, usually stellate, from the Ocala Limestone of 
the^ south-eastern States, and thus assigned to this 
horizon an Eocene age. In Prof. Paper 125-D, 1920, 
J. A. Cushman investigates and Illustrates by bold 
photographs “The American Species of Orthophrag- 
mina and Lepidocyclina.” Many of these forms were 
described by the author in 1019 in Pub. 291 of the 
Carnegie Institution; but thirteen others are new, 
and the whole group^will be of Interest for comparison 
with those of India and other countries. From 
Japan, for Instance, we receive H. Yabe’s 11 Notes on 
two Foraminiferal Limestones from Borneo ” (ScL 
Rep. Tdhoku Univ., Geologi, vol. 5, p. 100), with 
illustrations of flexed forms of Orthophragmina side 
bv side with Assilina and Nummulites. Yabe also 
describes (p- 97) four species, representing three 
genera, of arenaceous foraminifera that came to light 
on cleaning Japanese nummulites to which they were 
adherent. This opens a suggestive line of research. 

T. W. Vaughan (U.S. Geol. Surv., Prof. Paper 98-T) 
uses the reef-coral fauna of Carrizo Creek, California, 
to show that in Pliocene times a renewed connection 
took place between the Atlantic and the Gulf of Cali¬ 
fornia across Central America. Owing to the forma¬ 
tion of a land area from north to south, Pacific 
elements disappeared from the Atlantic fauna after 
the Upper OHgocene epoch. At Carrizo Creek, 
however, Atlantic forms occur in Pliocene strata, 
similar to those of Florida and the West Indies, and 
there is, curiouslv enough, no admixture of Pacific 
forms- The belt of Cainozoic limestone In Porto Rico, 
with its curious “pepino ” structure, has been men¬ 
tioned recently in Nature (vol. 105, p. 147). The New 
York Academy of Sciences now continues its scientific 
survey by issuing Bela Hubbard’s report on 44 Tertiary 
Molfusea from the Lares District ”; these are mostly 
of Middle and Upper OHgocene age. Among other 
works on mollusca we may note the additions to our 
knowledge of fossil Union idae in the Indian region 
made by E. Vredenburg and B. Prashad (Rec. Geol. 
Surv. India, voi 51, pp. 368 and 371, 1921), since 
members of ibis, family have hitherto been known 
only from the late Cretaceous intertrappean beds in 
' the Peninsula and from the Lower Miocene of Balu¬ 
chistan. Prashad’s Lamellidens Yredenburgi is from 
• ;|be intertrappean beds of Narbada; it is the oldest 

NO. 2719^01.. 108] 


j known representative of this gen as, which is one of 
j the dominant members of the Unionidse In the 
modern Indian fauna, and it is thus probably very 
j near the point at which Lamellidens branched from 
Unio. In another recent part of the Records (vol. 51, 

! pp. 66-152) E. Vredenburg reviews the whole family 
j of the Cyprseidse, the earliest known members of 
which are the strongly differentiated genera Gisortia 
and Eocyprsea in the Albian stage. He emphasises 
d’Orbigny’s separation of Ovula, a delicate shell that 
probably existed before Eocene times, and would 
(p. 82)' ally it to the Strombidae rather than the 
} Cyprseidae. . _ 

The Yorkshire Geological Society (Proc., 
p. 359) publishes the last work of the late Lt.-Col. 
Wheetton Hind, who was equally devoted to Car¬ 
boniferous fossils and to his artillery in the field. 
Goniatites are here described from a zone lower 
than any previously known In the British Car¬ 
boniferous series, the Upper C Beds of V aughan, and 
this record from Kniveton, Derbyshire, is worth 
making, though the species are not new. S. S. 
Buckman’s fine work on “Type Ammonites has 
been recently referred to In Nature (vol. 106, p 103), 
and has now reached its twenty-eighth paid. New 
names seem abundant and Inevitable, but there^ is 
something magniloquent in the passage of Ammonites 
gigantetis into Titanites titan . J. W. Tutcher s 

beautiful illustrations will console and guide curators 
nho have the courage to start afresh on their col¬ 
lections. . , _ . 

P. E. Raymond’s “Contribution to the Description 
of the Fauna of the Trenton Group ” (Canada Geol. 
Surv., Museum Bull. 31, 1921) contains a number of 
observations on cystidea. The photograph of four 
discoidal specimens of Isorophus in their natural posi¬ 
tion on the sea-fioor is a pleasing picture of Ordo¬ 
vician times. The species figured, which Is common 
at Ottawa, has hitherto been regarded as Agelacnmtes 
Billingsu Prof. Raymond has undertaken a far more 
ambitious piece of work in his monograph on 'The 
Appendages, Anatomy, and Relationships of Trilo- 
bites” (Mem. Connecticut Acad. Arts and Sciences, 
vol. 7, 1920, Newhaven, Conn., 6 dollars). This is 
dedicated to the memory of C. E. Beecher, whose 
numerous photographs of specimens showing appen¬ 
dages are here for the first time reproduced. Dr. 
Elvira Wood has rendered great assistance in her re¬ 
constructions of trilobites in their habit as they lived. 
We wish that Miss Woodward’s sombre drawings of 
marine life in Palaeozoic times could have found a 
place in the bibliography; Prof. Raymond, however, 
attributes to most trilobites a power of swimming 
that lifts them well above the level of H. M. Bernard’s 
44 browsing annelids ” (Quart. Journ. Geol. Soc., 
vol. $i, p. 358). When we regard Burmeister’s 
44 View of an Asaphus cornigerus from below” (Rav 
Soc. ed., pi. 6, Fig. 8), with Its attempt at the restora¬ 
tion of parts that were believed to be irrecoverable, we 
can imagine how this pioneer would have hailed the 
delicate drawings of Ceraurus (pi. 11), Triarthrus, and 
Neolenus in the present memoir. Burmeister em¬ 
phasised the relationship of the trilobites to the phyllo- 
pod Branchipus; Bernard found their nearest ally m 
Apus; Raymond (p. 127) now observes that 44 the 
thoracic limbs of Apus must be looked upon as highly 
specialised instead of primitive,” since the ancestral 
Branchipoda of Middle Cambrian times had simple 
biramous appendages. He believes (p. 146) that the 
higher erustacea are ah derived from the trilobita. 
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and that the ancestor of the latter was a pelagic ] 
arthropod with few segments, the crawling habit 
being a modification. The carapace may have been j 
developed in consequence of this habit, and may at ; 
first have been unsegmented. The numerous appen¬ 
dages arose at this stage, but their presence broke up , 
the dorsal test into corresponding segments as swim- i 
ming and crawling activity developed. The elongate 
worm-like character of some trilobites with many 
segments, such as Robergia of the Middle Ordovician, 
is thus' held to be a secondary character (pp. 138 and 
151). Walcott’s Marrella (p. 115) from the Middle 
Cambrian' is here handsomely restored, and so far 
no biramous appendages are known in connection 
with its head-shield. It is regarded (p. T43) as an 
already specialised link between the trilobites and 
the higher Crustacea. Raymond’s thoughtful and 
stimulating work revives many memorable discus¬ 
sions, and it reverses accepted'opinions for reasons 
that are simply stated. The details of Beecher’s 
observations receive their fullest exposition and illus¬ 
tration from a pupil who has used them aptly as a 
basis for independent thought. 

In the palaeontology of early vertebrates even a 
footprint may count for much.' Our minds are still 
obsessed by the mysterious impressions in Devonian 
strata to which Marsh assigned the name Thinopus. 
R. S. Lull’s traces of Dromopus (?) Woodworthi, 
n, sp. (Amer. Journ . Sri., vol. 200, p. 234, 1920), from 
an Upper,Carboniferous shale in Massachusetts, are 
regarded by the author as possibly reptilian. It is 
oointed out that Williston’s Isodectes Copei would 
have made an impression much like that already 
known as Dromopus agilis , Marsh; both these are 
Carboniferous, and Isodectes is already held to be a 
reptile. Chelonians are prominent in two recent papers. 
Eduardo H. Pacheco {lberica, vol. 15, p. 328, 1921) 
gives photographs of the wonderful assemblage of 
gigantic turtles in an Upper Miocene flood-deposit in 
the Otero de Palencia, a hill rising from the tableland 
of Old Castile. Similar forms are known from the 
Miocene continental deposits of the neighbourhood, 
hut the examples at Palencia, ii metres in diameter, 
seem to have been brought together bv the sudden 
overflow of a river that entombed them in its sand. 
They resemble the living, but distinctly smaller, tor¬ 
toises of the GaMpagos Islands; the islands, by the by, 
received their name from these auaint inhabitants. 
Nine specimens have been uruearthed, and those in a 
fair state of preservation are destined for the museum 
m Madrid. C. W. Gilmore (U.S. Geol. Surv., Prof 


Paper 98-Q) describes well-preserved carapaces of 
turtles in the Ojo Alamo (late Cretaceous) sandstone 
of New Mexico. Associated with them are handsome 
skulls of the dinosaurian Kritosaurus, a genus 
described by B. Brown in 1910. The author in a 
second paper (Prof. Paper 103) introduces a newly 
found dinosaur, Brachyceratops, from beds of similar 
age in north-western Montana. The modelled restora¬ 
tion (pi. 1) is founded on a skull and on the scattered 
remains of five individuals (compare pi. 4). It is 
represented with two stumpy horns, supraorbital and 
nasal, and a conspicuous bony frill extending back¬ 
wards, but by no means so deterrent as that of 
Triceratops. The specimens are small, and may be 
immature. The length of the skull is 565 mm* A 
few other reptilian remains are noticed in the paper. 

The Marsh collection at Yale continues to supply 
material for a number of researches on Cainozoic 
vertebrata. R> S. Lull describes Oligocene camels 
(Amer. Journ. Sci., vol. 201, p. 392, 1921); E. L„ 
Troxell (ibid., vol. 200, pp. 243, 361, and 431, 1920) 
examines the giant pigs styled entelodonts, and intro¬ 
duces the new genera Megachoerus and Chaerodon. 
The skull of the former has a length of 760 mm. and 
singularly large plate-like dependent malar processes 
(p. a'x 3). The canines of Chaerodon are remarkably 
recurved (p. 442). Both these genera are Oligocene. 
The same author (ibid., vol. 202, p. 41, 1921) deals 
with the origins of the rhinoceros. He points out 
that in fossil forms the females are hornless, while 
the males have horns, and that the term Acera- 
therium, used for all hornless rhinoceroses, ceases to 
be of value. Other characters than those of the nasal 
bones indicate, however, that there is a group to 
which the name may be restricted in the Old World. 
Troxell lays much stress on Caenopus, of the American 
Middle and Upper Oligocene, as the ancestor of all 
later forms, including the modern genera of rhino¬ 
ceroses. In connection with this point, the observations 
of H. Matsumoto are of interest (Sci. Rep. Tdhoku 
Univ., Sendai, Geology, vol. 5, p. 75, 1921), since re 
author suggests the migration of the Miocene rhino¬ 
ceros Teleoceras (pp. 81 and 88) from Palaearctic Asia 
to North America, together with other mammalian 
forms. He describes a new species from Japan, which 
he regards as more archetypal than the American 
Teleoceras. Returning to the Marsh collection, M. R. 
Thorpe proposes some new terms to facilitate the use 
of skull-measurements in his review of the Oligocene 
felidae (Amer. Journ. Sci., vol. 200, p. 207, 1920). 


The Tea 

<f npHE Production of Tea in the Empire and its 
Relation to the Tea Trade of the World” 
forms the subject of a comprehensive paper contributed 
by Mr. A. S. Judge to the Bulletin of the Imperial 
Institute (vol. 18, No. 4). The paper gives an 
interesting survey of the spread of tea-drinking in 
different countries, with particulars of the condition 
of the industry in all tea-producing areas. 

. years ago China and .Japan produced prac¬ 

tically all the tea consumed m the world; twenty 
years later, in 1890, India and Ceylon were seriously 
challenging China’s monopoly, until at the present 
time they produce more than two-thirds of all the tea 
which enters the world’s commerce, while their most 
serious competitor is Java, in which country tea can 
be produced more cheaply than in either Tndia or 
Ceylon, At the beginning of 19x9 prices in London 
for all grades of tea were good and stocks in the 
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Industry. 

United Kingdom were not excessive, but apparently 
trade had been disorganised by the war and by 
Government control, and since none of the. danger- 
signals pointing to over-production were raised, the 
plantations in the British and Dutch East Indies pro¬ 
duced tea to their full capacity. The Russian market, 
which had been taking 100,000,000 lb. of plantation 
tea yearly, was lost, and large stocks began to accumu¬ 
late, until in the middle of 1920 the actual situation 
was realised and there followed a break in prices for 
all the lower grades, which have since been selling 
below the economic value. There is no question re- ! ; 
garding the soundness and ultimate prosperity of the 
Indian and' Ceylon tea industries, but .the immediate;/' 
outlook for many estates is very critical, particularly 
those estates which produce mainly medium-grade teas* 
It is to the common interests of both the producer 
and the consumer that the tea industry should Ite 
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placed on a sound basis. The most serious obstacle 
to the return of healthy trade conditions is the great 
accumulation of stocks of common teas. Since the 
Russian demand has ceased there appears to be 
little hope, at least in the immediate future, of 
reducing the volume of these stocks, but unless 
this is effected or the sales of tea are regu¬ 
lated there can be no recovery in prices for a long 
time. 

In connection with this may be considered an article 
by Mr. J. W. McKay in the April issue of Tropical 
Life . The author considers that although at this 
period of depression in the tea industry the prospects 
are certainly dull, yet now Is the time to make plans 
for the Improvement of old tea estates in order to be 
ready for the better times ahead. With regard to 
many long-established estates It may be advisable to 
abandon certain areas as being too poor to be profit¬ 
able, but the greater proportion will probably, pay for 
better methods of cultivation. Most of the older tea 
estates show signs of reduced fertility, due partly to 
the rapid decay of organic matter which takes place 
in all tropical soils, but more particularly to the 
unrestricted “wash” which has been allowed to go 
on for years. Such action means that the fine 
soil particles are irrevocably lost, and when the 
surface-soil is once gone it cannot be easily replaced. 
When plenty of fresh land was available this de¬ 
teriorated land was simply abandoned, and such will 
probably be the fate of considerable areas of old tea 
land. There Is much to be said for this treatment, 
since it means that labour can be concentrated on 
the better areas which remain. Several methods for 
improvement are discussed : the construction of ter¬ 
races and the planting of such shrubs as Tephrosia 
Candida to prevent loss of surface-soil, trenching, 
limited collar pruning accompanied by manuring, the 
provision of adequate shade (since tea was originally 
a jungle plant), and, finally, an intelligent use of 
artificial fertilisers. 


University and Educational Intelligence. 

Manchester.— On Saturday, November 26, a 
memorial tablet to the late H. G. J. Moseley was un¬ 
veiled by Mrs. Sollas, the mother of this distinguished 
young man of science, in the presence of a consider¬ 
able number of friends and colleagues. Prof, W. L. 
Bragg said that the request for funds for the purpose 
of commemorating Moseley’s life and work in Man¬ 
chester had met with a most generous response, both 
in this country and abroad, and in addition to setting 
up the tablet it had been found possible to insti¬ 
tute a Moseley memorial prize In physics. Sir 
Ernest Rutherford spoke at some length of the bril¬ 
liant achievements of Moseley in his all too short 
research career, and lamented the loss which science 
suffered .when Moseley was killed at Suvla Bay. 
Prof. Rutherford recalled the affection which he and 
other co-workers cherished for Moseley. In conclu¬ 
sion he offered the memorial tablet to the University 
on behalf of the subscribers, and it was accepted by 
the Vice-Chancellor, Sir Henry A. MIers. The tablet 
is a circular one of bronze, and is fixed to the wall 
of the staircase outside one of the physical labora¬ 
tories, and bears the words: “ In Memory of 

Henry Gwyn Jeffreys Moseley, M.A. (Oxon.), Lecturer 
In Physics and John Harling Research Fellow in the 
University of Manchester, Lieutenant Royal Engi¬ 
neers, killed In station on Gallipoli, August 10, 1915, 
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aged 2$ years. Discoverer of the Law defining the 
Order and Number of the Elements.” 


Ax address on “The Natural and Artificial Dis¬ 
integration of Elements ” Is to be delivered to the 
Royal College of Science Chemical Society by Sir 
Ernest Rutherford to-day, December S, at 4.30 p.m. 
Among other meetings of this society arranged for 
the current session are lectures by Prof. Norman 
Collie on “The Rare Gases,” and" by Sir William 
Bragg on “N-Ray Work,” which will be delivered on 
January 26 and February 23 respectively. 

The annual meetings of the Geographical Associa¬ 
tion will be held at Birkbeck College on Jantiarv 5-6. 
On the opening day the presidential address will ^ be 
delivered by Lord "Robert Cecil, and the following 
papers will be read : “ London and Westminster Con¬ 
trasted : A Study of the Geographical Factors which 
have Influenced their Situation and Development, ” by 
Mrs. Ormsby; “Problems of the Pacific,” by Sir 
Halford Mackinder, and “The Anthropological Insti¬ 
tute and the Sendees it can render to Geographical 
Students,” by Mr. E. N. Fallaize. Mr. R. L. Thomp¬ 
son will open a discussion on geography and history 
in schools The papers to be presented on the second 
day of the meeting are as follows: “The Co-opera¬ 
tion of Historians and Geographers,” by Dr. H. J. 
Fleure (at King’s College); “Some Climate Problems 
of Modern Palestine,” by Miss L. Winchester, and 
“The Hejaz,” by Dr. D^ G. Hogarth. 

The Lord Mayor of London has issued an appeal 
for English books for the University of Latvia, one of 
the new Baltic States, where it has been decided that 
English shall be the first foreign language to be 
taught both in the University and in the schools. 
English and English ideals will, therefore, henceforth 
take a very important place in the education of this 
new State" The teaching of English is, however, 
sadly hindered by the dearth of good books in our 
language, and the purchase of these at the present 
time by the Letts is impossible owing to the very 
adverse rate of exchange. This condition of things 
might easily be remedied, for there must be many 
hundreds of books—standard works in our language, 
disused school books, scientific, engineering, and other 
professional works—for which their owners no longer 
have any use. It is for books of these types, which 
might be used In teaching English, that the appeal is 
made. Gifts of books should be forwarded to Sir 
Alfred T. Davies, c/o the Consul-General for Latvia, 
329 High Holborn, London, W.C.i. 

On November 29 H.E. the Swedish Minister and 
other members of the Anglo-Swedish Society listened 
to an interesting account by Mr. G. R. Car line of 
the visit which he made to Sweden this year, as a 
scholar of the society, to study the open-air museums 
of that country. Again in 1922 the society has de¬ 
cided to aw r ard two travelling scholarships of 50L each 
to qualified British students of either sex residing in 
the British Isles to enable them to visit Sweden and 
there carry out a definite course of study. The fol¬ 
lowing ‘conditions are prescribed:—That the candi¬ 
dates should utilise their journey for definite inves¬ 
tigation work; that they should present a report of 
their activities in Sweden; and that they should take 
up the scholarship within six months of nomination. 
Applications must reach the secretary of the society 
at 10 Staple Inn, London, W.C-.i, not later than 
February 1, 1922, and should be accompanied by 
letters of recommendation from a university professor 
or from the head of a recognised institution. The 
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decisions of the committee will be announced not later 
than March 15, 1922. 

A list of one hundred popular books in science com¬ 
piled by a committee of the Washington Academy 
of Science is published in the Journal of the Academy 
of September 19 last. The list is strictly tentative, 
and the Academy invites criticisms and suggestions. 
The first test for the kind of book desired for the 
list was: Would the average reader who uses a 
public library, after beginning to read the book in 
question, read it through to the end and come back 
to the librarian for another on the same subject? 
The second test was that it should have been written 
by an author who understood his subject thoroughly, 
and that it should not be so old as to be obsolete in 
its facts and speculations. The committee points out 
that though librarians may be able to discover which 
books are interesting, they have no good way of find¬ 
ing out which of these interesting books are trust¬ 
worthy and which are not merely unorthodox, but 
misleading or misinforming. It is here that a scien¬ 
tific body such as the Washington Academy is able to 
help. (Ordinary text-books and books written in text¬ 
book style are excluded from the list. After each title 
the committee makes a short statement explaining why 
the book is recommended and how far more than a 
rudimentary knowledge of the subject is needed for 
its full appreciation. Although in a list compiled for 
American libraries one would expect to find that a 
majority of the books recommended were by American 
authors, we observe *with satisfaction that no less 
than 43 out of the 100 books are by British authors. 
Among these we naturally find Charles Darwin, 
Francis Galton, and Robert Ball, but we must refrain 
from giving the complete list. 

Attention is being directed once more in the public 
p **ess to the scheme for raising University College, 
Reading, to the status of an independent university. 
So long ago as 1906 Lord Haldane predicted that 
within a few years the college would develop into a 
university, and in 1911 a committee, appointed in iqoq 
to consider the question, reported in favour of such a 
proiect, and at the same time, for its furtherance, an 
endowment fund of 200,000!. was presented to the 
college by the late Mr. G. W. Palmer, the late Lady 
Wantage, and Mr. Alfred Palmer, the present chair¬ 
man of the council. Preparations for applying for a 
charter as an independent university, interrupted by 
the w v ar, were finally completed in June, 1920. The 
♦ arguments relied on by the supporters of the scheme 
were summarised in an article which appeared in 
these columns eighteen months ago. Briefly, they are 
as follows :—Large existing endowments (265,000!.); 
heavy and increasing enrolment of students (more than 
1600 in 1920-21, including 549 full-time students); 
residential accommodation more ample than in any 
modern English university; adequate equipment for 
teaching and, in several departments, for research; a 
reputation which draw T s students not only from distant 
parts of the United Kingdom, but from the Continent 
and the British Dominions overseas. The Privy 
Council considered the application sympathetically, but 
decided against the immediate grant of a charter; 
they suggested the renewal of the application, how¬ 
ever, when the number of full-time students should 
have further increased and the income should have 
been raised to about 8o,oooZ. The council has resolved 
to apply itself with ardour to the task of fulfilling 
these conditions. An offer by Messrs. Huntley and 
Palmer of a donation of io,oooZ. to the college for the 
purposes of agricultural research has just been an¬ 
nounced, one of the conditions being that the college 
obtains ,» university charter. 
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Calendar of Scientific Pioneers. 

December 8, 1864 . George Boole died.—While pro- 
fessor of mathematics at Queen’s College, Cork, 
Boole published his “Differential Equations ” and his 
“Calculus of Finite Differences,” in both of which 
he employed symbolic methods. His “Laws of 
Thought ” (1854) is one of the first attempts at “the 
employment of symbolic language and notation in a 
wide generalisation of logical processes.” 

December 8, 1894 . Pafnutiy Lvovich Chebichev died. 
—One of the most eminent of Russian mathe¬ 
maticians, Chebichev held the chair of mathematics 
in the L T niversitv of St. Petersburg from 1859 to 1880, 
and wrote memoirs on the theory of numbers, the theory 
of probabilities, quadratic forms, and other subjects.* 

December 9 , 1891 . Sir Andrew Crombie Ramsay 
died.—The successor in 1871 of Murchison as director 
of the Geological Survey of Great Britain, Ramsay 
also held the chair of geology at the Royal School 
of Mines. Accounted the best field geologist in the 
country, he also contributed to physical and dvnamical 
geology. 

December 9 , 1908 , Oliver Walcott Gibbs died.— 
Graduating in medicine at New York, Gibbs studied 
under some of the great chemists of Europe, and 
afterwards held professorships at New York and 
Harvard. He did original work in inorganic chemis¬ 
try and was among the first in the United States to 
introduce research as a means of instruction. 

December 10 , 1889 . Lorenzo Respighi died.—Like 
his countrymen Secchi and Tacchini, Respighi was 
devoted to spectroscopy, and added much to the know¬ 
ledge of solar physics. From 1865 he held a chair of 
astronomy at Rome. 

December 12 , 1777 . Albrecht von Haller died.— 

Scholar, poet, botanist, anatomist, and physiologist, 
Haller held a chair at Gottingen, where he organised 
a botanical garden and an anatomical theatre, and 
helped to found the Academy of Sciences. 

December 13 , 1565 . Konrad von Gesner died.—One 
of the “Encyclopaedic ” naturalists, Gesner was called 
by Cuvier “the German Pliny.” He was professor of 
Greek at Lausanne and professor of natural his¬ 
tory at Zurich. His “ Historia Animalium ” ( J55T— 
58), designed to contain all then known of every 
animal, has been referred to as the starting-point of 
modern zoology. 

December 13 , 1891 . Jean Servais Stas died.—After 
working for a time in conjunction with Dumas at 
Paris, Stas settled in Brussels and devoted himself 
mainlv to the precise determination of atomic weights, 
for which in 1885 was awarded the Davy medal of 
the Royal Society 7 . 

December 14 , 1557 . Nsccolo Tartaglia died.—The 

contemporary and rival of Cardan, Tartaglia was a 
• self-taught mathematical genius who commenced lec¬ 
turing at Verona, and in * 1535 was appointed to a 
chair at Venice. His “Nuova Scienza ” appeared two 
years later. Cardan published Tartaglia’s solution of 
a cubic equation without authority. 

December 14 , 1873 . Jean Louis Rudolphe Agassiz 
died,—Known first for his epoch-making ^ work on 
fossil plants and his glacial studies, Agassiz in 1846 
! left Switzerland for the United States, where he nfter- 
I wards occupied a leading position in the world of,: 
science. He held a chair at Harvard, founded the. 
Museum of Comparative Zoologv, and contributed 
much to the natural history of both South and North ; 
America. He was among those who did not accept 
the doctrine of evolution. E. C. S. „ 
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Societies and Academies. 

London'. 

Royal Society, November 24.—Prof. C. S. Sherring¬ 
ton, president, in the chair.—K. Sassa : (1 ) Observa¬ 
tions on reiiex responses to the rhythmical stimulation 
in the frog. In the study of the relation between the 
frequency and intensity of stimulation and the result¬ 
ing reflex reactions, there is an optimal intensity when 
the rate of stimulation Is rapid. There is also an 
optimal rate for any given intensity. The reflex con¬ 
traction evoked at this rate is often nearly as power¬ 
ful as the direct one obtained by similar stimulation. 
(2) The effects of constant galvanic currents upon the 
mammalian nerve-muscle and reflex preparations. 
The main points of inquiry have been : (a) The rela¬ 
tion between reflex excitation and inhibition of the 
decerebrate tonus of the vasto-crureus; (b) whether 
the “excitation formula” (Pfliiger's law) holds good 
in mammalian afferent nerves; and (c) whether there 
is continuous excitation during the passage of the 
current through an afferent nerve.—E. Ponder : The 
haemolytic action of sodium glycocholate. The haemo¬ 
lytic power of sodium glycocholate is greatly increased 
bv the addition of small amounts of histamine or histi¬ 
dine. Erythrocytes can be rendered immune to the 
haemolysis produced by such mixtures by the previous 
addition of histamine to the suspension. The haemo¬ 
lysis is probably due to changes of surface tension.— 
Dorothy J. Lloyd and C. Mayes : The titration curve 
of gelatine. Hydrochloric acid combines with gelatine 
in solutions the acid concentrations of which are less 
than 004 normal, according* to the law of mass action. 
Kb for gelatine is 4-Sxio- 12 if S39 be taken as the 
reacting weight of gelatine. Combination probably 
occurs at the. free —NH 2 groups present in some of 
the amino-acids of the gelatine. In dilute sodium 
hydroxide (less than o-oi normal), gelatine combines 
with the base at a slower rate than that calculated 
from data used in add experiments. The number of 
positions of attachment for bases Is probably not the 
same as the number of positions for adds.—D. H. de 
Souza and J. A. Hewitt: Idio-ventricular periodicity. 
A perfusion experiment on the excised heart of the 
frog was described, in which periodic grouping 
occurred as an independent ventricular phenomenon. 

Zoological Society, November 22.—Prof. E. \V. Mac- 
Bride, vice-president, in the chair.—A. S. Le Sonet: 
The early life-history of Ornithorhynchus.—A. Smith 
Woodward : A human skull and other remains from 
Broken Hill, North Rhodesia, upon which the species 
Homo rhodesiensis was founded. In comparing the 
Rhodesian skull with a Neanderthal skull from La 
Chapelle, the author stated that the former may 
prove to be the next grade after Neanderthal in the 
ascending series.—C. F. Soimtag : Contributions to the 
visceral anatomy and myology of the Marsupialia.— 
H. Matsumoto ; Megalohyrax (Andrews) and Titano- 
hvrax, g.n. A revision of the genera of Hyracoids 
from the Fay urn, Egypt. 

Geological Societv, November 23.-—Mr. P. D. Old¬ 
ham, president, in the chair.—K. W. Earle: The 
Lower Carboniferous rocks of West Cumberland. 
The zonal sequence of the Carboniferous rocks of 
Westmorland and Lancashire is traced into Cumber¬ 
land. The lowest beds resting against the Lake 
District massif belong to the Nematophyllum-minus 
sub-zone. The only outlier of Carboniferous Lime¬ 
stone within the massif itself consists, at the base, of 
beds of that zone. The Lake District massif was 
probably an island In earliest Carboniferous times, 
and complete submergence did not take place until D, 
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times. The Irregular distribution and thickness, the 
constituent materials, and the high angle of dip of the 
Polygenetie Conglomerate beneath the gently* dipping 
limestones, confirm earlier conclusions as to ^ its 
Devonian age. The Millstone Grit is variable in thick¬ 
ness, composition, and stratigraphical horizon in vari¬ 
ous parts of the area, and there are valuable Iron-ore 
deposits in the limestone series near Whitehaven.— 
W. G. St. John Shannon ; A composite sill at Newton 
Abbot (Devon). The intrusive nature of the sill, 
which occurs at the summit of Knowle’s Hill, is 
shown by the spotting of the overlying slates. Con¬ 
siderable differentiation has taken place, and the 
sequence is that of a plutonic phase from basic to 
more acid, in the order: picrite, dolerite, bostonite; 
mugearite occurs as a modification of the dolerite. 
The somewhat sharp junctions and the xenoliths of 
picrite in dolerite suggest that differentiation took 
place in the magmatic reservoir. Intrusions occurred 
before the cooling of the earlier rocks, since the 
newer show no selvage. Intrusion probably took 
place during* the later stages of folding, but before 
final cessation of the movement. 

Dublin. 

Royal Dublin Society, November 22.—Dr. F. E. 
Hackett in the chair.—W. R. G. Atkins : (1) Some 
factors affecting the hydrogen-ion concentration of the 
soil and its relation to plant distribution. The reaction 
of the soil is considered in relation to the limiting 
hydrogen-ion concentrations of solutions of various 
carbonates, and to these as altered by other salts. 
The availability of phosphates and iron salts varies with 
the soil pH values. Heating increases the pH value 
of alkaline soils. There is a relation between the 
typical reactions of the soil and the rocks, limestone, 
sandstone, slate, plutonic, etc., giving rise to it. Plant 
distribution is limited in a very definite manner by 
the pH value of the soil, as shown by study of a 
hundred species. Natural fresh-water has been found 
to vary* from pHb-j. to 8-3, or when insolated with 
algae to p H97. (2) The hydrogen-ion concentration 

of plant-cells. An acidity as great as p Hi-q has 
been observed in sap; plant-cells are rarely alkaline. 
Microchemical tests show* that the xylem is more acid 
than the pith and medullary rays. The transpiration 
stream in Colocasia is almost neutral, but the 
glandular secretions of Drosera rotundifolia are acid, 
pH3. The acidity of a tissue is usually near, but 
below*, the optimum for the action of its characteristic 
enzyme. For such tests diethyl-red is a useful indica¬ 
tor. (3) Note on the occurrence of the finger-and-toe 
disease of turnips in relation to the hydrogen-ion con¬ 
centration of the soil. Soil giving a badly Infected 
crop w*as found to contain 0*17 per cent, of calcium 
oxide and to be as acid as pH6S; the adjoining field, 
w*hich gave a good undiseased crop, had 0*40 per cent, 
of calcium oxide, and was at, or slightly more than, 
pn& 7 

Edinburgh. 

Royal Society, November 7.—Prof. Bow r er, president. 
In the chair.—C. V. Raman : The phepmjenon of the 
radiant spectrum observed by Sti^David Brewster. 
Brew*ster observed early last century* that wriien a 
bright image of the sun was observed through a prism 
of small dispersion there w*as seen beyond the violet 
end of the spectrum a bright radiant source. This Is 
explained In terms of the diffraction of the light 
through the diffracting medium of the eye.'—Henry 
Briggs : Prehensility, a factor of gaseous adsorption. 
Experiments w’ere described on the adsorption of 
different kinds of charcoal and silica at very low* 
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pressures and at the temperature of liquid air, 
the practical aim being to determine the vacuum- 
producing power of such adsorbents, especially 
in regard to the efficiency of metallic Dewar 
vacuum vessels. The paper also discussed the ad¬ 
vantage of evacuating by means of charcoal con¬ 
tained, not in a single vessel, but in a series of vessels, 
which are to be utilised in succession.—Henry Briggs : 
The Military Physical Test Station, Edinburgh. The 
purpose of the station was to test men drawn from 
the Army units in Scotland who proved to be re¬ 
fractory material in the hands of the drill sergeant, 
and to discriminate between the malingerer and the 
person who was actually of low physical capacity. 
The method of testing was determined after a long 
series of experiments. Instructive cases were cited 
and graphical records shown as to the physical per¬ 
formance of different men.—E. T. Whittaker : Tubes 
of electromagnetic force. A mathematical investiga¬ 
tion on four-dimensional relativity lines, which by 
generalising the conception of tubes of force co¬ 
ordinated in an interesting way the electrostatic and 
the magnetic tubes created by Faraday and developed 
by Maxwell, Sir J. J. Thomson, and others. 

Paris. 

Academy of Sciences, November 21.—M. Georges 
Lemoine in the chair.—MM. Constantin and Dufour : 
Researches on the biology of the Monotropa. At a 
spot in the forest of Fontainebleau Monotropa Hypo - 
pitkys has been found growing abundantly, and this 
material has been examined for a fungus, since Cal- 
luna vulgaris, and other species of Ericaceae have 
been shown to carry a fungus. A species was found, 
apparently new, to which the provisional name of 
Monotropomyces nigrescens has been given, and de¬ 
tails are given of the media upon which this can be 
grown,—A. Calmette, L. Negre, and A. Boquet : Tuber¬ 
culous antibodies. It is concluded from the experi¬ 
ments described that the antibodies—“ Sensibilisatrices 
antituberculeuses ”—even when employed in large 
doses, have no bactericidal power, and are incapable 
of producing the disintegration, either in vitro or in 
vivo, of the tubercle bacillus. They do not neutralise 
tuberculin, and exert no favourable influence on the 
course of tubercular infection. Hence it is useless to 
place the slightest hope in the therapeutic effects of 
the antibodies contained in the so-called antituber¬ 
culous sera,—M. Marcel Brillouin was elected a mem¬ 
ber of the section of general physics in succession to 
the late M. G, Lippmann.—T. Varopoislos : Some pro¬ 
perties of increasing functions.—G. Julia ; Integral or 
meromorphic functions.—M. Riabouchinski: The re¬ 
sistance of viscous fluids.—I~I. Grouiller and J. Ells¬ 
worth; New elements of light variation of the variable 
star YY Ononis. A study of the changes in bright¬ 
ness of variable stars in the cases due to eclipses * has 
shown that there are many difficulties in the inter¬ 
pretation of the observations, due probably to imper¬ 
fection of the data. The star VY Orionis of this tvpe 
has been chosen for detailed examination, and 300 
observations taken between November 3, iqi6, and 
March ir, 1921,-by T. Ellsworth are now discussed. 
The value for the period given bv Hertzsprung is 
appreciably modified/ (+0-00842 day).—F. Michaud : 
The surface tension of electrified liquids. It is shown 
that theoretically, from the principle of energv, the 
surface tension should be independent of the state of 
electrification of the surface. This conclusion has 
been verified experimentally, a method being chosen 
which eliminates the effects of electrostatic repul¬ 
sion.—A. Sellerio ; The thermal analogue of the axial 
galvanomagnetic effect.—E. Berger and G. Crut; The 
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equilibrium in the reduction of nickel chloride by 
hydrogen. The reaction indicated by the equation 
NiCla+Hj. ^ Nt+aHCl 

is reversible, and the equilibrium concentrations are 
the same, starting either from left or right. The 
constant K in the Nernst equation has been deter¬ 
mined, K = 5*93-—L. Guillet ; The thermal treatment 
of certain complex aluminium alloys. In order to 
extend and explain the results obtained by the thermal 
treatment of duralmin, alloys of aluminium and 
copper, aluminium and silicon, aluminium, silicon, 
and copper, aluminium, silicon, and magnesium, and 
allovs containing all four constituents, have been 
studied, and the results of the micrographic examina¬ 
tion are given. In all cases the simultaneous pre¬ 
sence of silicon, magnesium, and copper is indis¬ 
pensable to obtain the interesting results given by 
tempering high resistance aluminium alloys.— 
E. Grandmougin ; Octobromindigo.—C. Dufraisse 

and P. Gerald : The supposed true dibenzoyl- 
methane of Wislicenus: some new experiments. 
In an earlier communication it has been shown that 
the Wislicenus compound is probably not 
(C 0 H :i ‘CO) n = CH ; . From the results now given it is 
concluded that the supposed dibenzovlme^hane of Wis¬ 
licenus is C 6 H r) *CO-CH = C(OC 2 H>CJ~I r) , and > the 
mechanism of its production is explained.—G. Denizot; 
The upper peneplain of the Paris basin and the 
primordial levellings of the periphery.—O. Mengel; 
The Canigou and the Maladetta, poles of the primi¬ 
tive axis of the Pyrenees.—S. Stefanescu : The practi¬ 
cal and phylogenetic importance of the T^ of the 
molars of mastodons and elephants.—F. Kerforne and 
Y. Milon ; Observations on two recent shocks of the 
Armorican massif.—J. Lacoste ; Contribution to 

weather prediction, especially storms, by observations 
with pilot balloons. — G. Guilbert ; The formation of 
rain and the origin of cirrus clouds.—Ph. Scheresehew- 
ski and Ph. Welirld ; The movement of the nuclei of 
pressure variations.-—Mile. Y. B. de Black and P. 
Marty; The constitution of the Cantalian volcanic 
massif.—St. Jonesco ; The transformation of the 
chromogens of some plants into a red pigment by 
oxidation.—H. Ricome ; The problem of geotropism.— 
R. Morquer and J. Dufrenov ; Contribution to the .study 
of the formation of a jelly from the lignified mem¬ 
brane of the Spanish chestnut.—E. Chemin ; The cor¬ 
rosive action of plant roots on marble. The etching 
action of plant roots on polished marble has been 
variously attributed to the action of acetic, propionic, 
butyric, malic, and hydrochloric acids secreted by 
the root hairs. The author’s experiments lead him to 
! the conclusion that the roots of plants excrete no 
' sensible amounts of any acid other than carbonic acid, 
and it is shown that this excretion is sufficient to 
| account for the corrosion of the marble.—M. Marage : 
Protection against sound vibrations.—T. Peliegrki; 
'The reproduction in an aquarium of a Brazilian fish, 
Acara fetramerus .— L. Boutan ; The origin of the pearl 
sac and the mode of formation of pearls.—E. FaurS- 
Fremiet ; Constitution of the egg of Sab ell aria alyep- 
lata .—Mile. H. Goldsmith ; The phototropic reactions 
of some marine animals.—E. Ee Danois : The biology 
of the white tunny-fish.—Ed. and Et. Sergent, JL. 
Parrot, A. Donatien, "and M. Beguet: The transmission 
of the Biskra boil by Phlebotomus papatasi. 

Melbourne. 

Royal Society of Victoria, July 14.—D. fc. Piclcen: 
The Euclidean geometry of angle. The author intro-, 
duces a fundamental geometrical figure, the complete 
angle, intermediate between straight line and (com¬ 
plete) triangle, with the notations (I,, Z 2 ), (AB, CD), 
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or simply AOB, equivalent to (OA, OB], The com- j 
plete angle congruence, expressed as (L, I 2 ) = (£',, Z’j, I 
or AOBeAO'B', is shown to be the characteristic j 
angle relation of elementary geometry; its use gives j 
greater simplicity and generality to geometrical theory, j 


Books Received, 

Seventh Scientific Report on the Investigations of 
the Imperial Cancer Research Fund. Pp. vm+91-t- 
22 plates. (London : Taylor and Francis.) 15s. 

Report of the Canadian Arctic Expedition, 1913- 
1918. Vol. 5 : Botany. Part A : Vascular Plants. 
By J. M. Macoun and T. Holm. Pp. 25+13 plates. 
(Ottawa : F. A. Acland.) 

Berichte des Ohara Instituts fur Landwirtschaft- 
liche Forschungen in Kuraschiki, Provinz Okayama, 
Japan. By M. Kondo, Nogaku-Kakuschi. Band 1, 
Heft 5. Pp. 519-628+plates 8-11. (Kuraschiki: 
Ohara Schonokai.) 2.80 yen. 

Modem Methods of Welding as Applied 10 Work¬ 
shop Practice. By J. H. Davies. Pp. xviii+263. 
(London : Constable and Co., Ltd.) 21s. 

Laboratory Exercises in Applied Chemistry for 
Students in Technical Schools and Universities. By 
Dr. W. Moldenhauer. Authorised translation bv Dr. 
L. Bradshaw. Pp. xii+236. (London : Constable 
and Co., Ltd.) 125. 6d. 

A History of the Association Psychology. By Prof. 
H. C. Warren. Pp. x+328. (London : Constable 
and Co., Ltd.) 16s. 

Hydraulics of Pipe Lines. By Prof. W. F. 
Durand. (Glasgow Text-books of Civil Engineering.) 
Pp, xvi+271. (London : Constable and Co., Ltd.) 
x 8s. 

Fuel and Lubricating Oils for Diesel Engines. 
By W. Schenker. Pp. xii+114. (London: Constable 
and Co., Ltd.) 10s. 

Principles and Practice of Business. By G. Mairet, 
(Life and Work Series.) Pp. xii+301. (London: 
Macmillan and Co., Ltd.) 5s 
A First Book of Applied Electricity. By S. R. 
Roget. (First Books of Science Series.) Pp. viii+ 
14^. (London : Macmillan and Co., Ltd.) 25. 6d. 

The Autonomic Nervous System. By Prof. J. X. 
Langley. Part 1. Pp. viii+So. (Cambridge: W. 
Heffer and Sons, Ltd.) 5s. net. 

A Concise Guide to the Town and University of 
Cambridge: In an Introduction and Four Walks. 
Originally written by Dr. J. W. Clark. Seventh 
edition, entirely revised. Pp. xx+xqp+map. (Cam¬ 
bridge : Bowes and Bowes.) is. q d. net. 

Oils, Fats, and Fuels. By Thomas Hull. Pp. 
viii+143. (London: Blackie and Son, Ltd.) 3s. 6 d. 
net. 

Agricultural Progress in Western India. Bv G. 
Keatinge. Pp. xii+253. (London : Longmans, 
Green and Co.) 6s. net. 

Les Sciences et le Pluralisme. By J.-H. Rosnv, 
aine. (Nouvelle Collection scientifiaue.) Pp. iv+ 
2 iq. (Paris : F. Alcan.) 8 francs net. 

Oil Shales. By Dr. *H. B. Cronshaw. (Imperial 
Institute Monographs on Mineral Resources, with 
Special Reference to the British Empire.) Pp. x+80. 
(London : J. Murrav.) 45. net. 

The Prevention of Malaria in the Federated Malay 
States : A Record of Twenty Years’ Progress. Bv 
Dr. M. Watson and others. Second edition, revised 
and enlarged. Pp. xxviii+381. (London : J. Murray.) 
36s. net. 
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Diary of Societies. 

THURSDAY, December, 8 . 

Royal SociFir. at 4.30.—Lord Rayleigh. : A Study of the Glow 
Phosphorus-. Periodic* Luminosity, and Action of Inhibiting 
Substances .'.with experimental Demonstration).— Lord Ray¬ 
leigh : The Aurora Line in the Spectrum of the Night Sky. — 
E. F. Armstrong and T. P. Hiiditeh : A Study of Catalytic 
Actions at Solid Surfaces. VII., The Influence of Pressure'" on 
the Rate of HvdrogenaTion of Liquids in Presence of Nickel. — 
W. D. Womcrslev: The Energy in Air, Steam, and Carbon 
Dioxide from 100° C. to 2000= C.— Lt.-Col. J. W. Gifford: Atmo¬ 
spheric Pressure and Refractive Indices, with a Corresponding 
Table of Indices of Optical Glass.— H. P. Waran : A New Form 
of Interferometer.—H. Harle ; The Viscosities of the Hvdrogen 
Halides. 

Royal College of Surgeons of England, at 5.—Sir Charles Bal¬ 
ia nee : A Glimpse into the History of the Surgery of the Brain 
(Thomas Yicary Lecture). 

Royal Society of Medicine ('Balneology and Climatology Section), 
at 5.30.—Dr. A. G. S. Mahomed: The Relation of Atmospheric 
Electrical Variations to the Incidence of Epileptic Fits.—Dis¬ 
cussion on the Organisation of the Section. 

Optical Society fat Imperial College of Science and Technology), 
at 7.30.—L. C. Martin : The Physical Meaning of Spherical Aberra¬ 
tion.—Dr. P. Lloyd Hop wood : An Anto-stroboscope and an In¬ 
candescent Colour Top—Lt.-Col. Gifford; Achromatic One Radius 
Doublet Eyepieces. 

Chemical Society fat Institution of Mechanical Engineers), at 8.— 
Prof. J. W. Gregory : The Genesis of Ores. 

Institute of Metals (London Section) fat 85 The Minorles), at 8.— 
S. A. E. Wells; Casting in Metal Moulds. 

Royal Society of 3Iedtcine (Neurology Section) (at Hospital for 
Paralysis, Maida Vale), at 8.—Clinical Meeting. 

Camera Club, at 8.15. —Capt. H. Lambart: The Intricacies of the 
Silent Drama and its Making. 

Harveian Society (at Medical Society of London), at 8.30.—Sir John 
Charlton Briscoe, Bart., Sir Sidney Russell Wells, Dr. G. H. 
Hunt, and Sir William Willcox: Discussion: Is the Anginal 
Syndrome only of Cardiac Origin? 

Society of Antiquaries, at S.30. 

. FRIDAY, December. 9 

Institution of Water Engineers (at .Geological Society), at 
10 a.m.—L. H. Lewis: The Manchester Water Works.—J." Don ; 
Adsorption in Sand Filters.—C. F. Npwton; Indicating and 
Recording Instruments.—P. B, Crosthwaite: The Louth Flood 
of 1920.—D. H. Thompson ; Hvdrological Conditions in the Chalk 
at Compton, West Sussex.—Discussion: The Final Report of 
the Water Power Resources Committee. 

Association of Economic Biologists fin Botanical Lecture Theatre, 
Imperial College of Science and Technology), at 2.30.—Prof J. H. 
Priestley and others: Discussion : The Resistance of the Normal 
and Injured Plant Surface to the Entry of Pathogenic Organisms. 
Japan Society, at 5.—W. L. Schwartz: The Potters and Pottery 
of Satsuma. 

Physical Society of London fat Imperial College of Science and 
Technology), at 5.—G. A. Sutherland and L. Clark: The 
Average Range of j8-rays in Different Metals.—Prof. E. Wilson : 
The Sensitivity of Ballistic Galvanometers.—Prof. R. LI. Jones : 
The Determination of the Damping Decrement of a Tuning Fork. 
—Dr. E. A. Owen: The Estimation of the Radium Content of 
Radio-active Luminous Compounds. 

Royal Astronomical Society, at 5.—W. M. H. Greaves .* Certain 
Periodic Orbits in the restricted Problem of Three Bodies.— 
IV. M. H. Greaves: Long-period Inequalities in the Movements 
of Asteroids of which the Mean Motions are nearly half that of 
Mars.—J. van tier Bilt: Observations of Comets made with the 
10-inch refractor of the University Observatory, Utrecht, Holland. 
—A. A. Nijland: Observations of Comet 1921a (Reid) made with 
the 10-ineh refractor of the University Observatory, Utrecht. Hol¬ 
land.—Rev. T. G. R. Phillins : The Third Satellite of Jupiter.— 
Roval Observatory Greenwich: Mean Areas and Heliographic Lati¬ 
tudes of Sunspots in the year 1917. 

Royal Society of Medicine (Clinical Section), at 5.30. 

Institution of Mechanical Engineers (Informal Meeting), at 7.— 
Continuation of Discussion on Ball and Roller Bearings: Some 
Recent Types and Criticisms. 

Junior Institution of Engineers (at Royal United Service Insti¬ 
tution), at 7.30.—C. H. Wordingham: Presidential address. 
Royal Society of Medicine fElectro-therapentios Seetion), at 8.30.— 
Dr. Carelli: Demonstration of a Method of Radioseopic Ex¬ 
amination with the Help of Gas Injections.—Dr. Riddell: Demon¬ 
stration of a Simple Apparatus for Making Serial Radiographs 
of Pyloric Region in the Horizontal and Upright’Positions. 
Royal Society of Medicine (Ophthalmology Section), at S.30.— 
Clinical Evening. 

SATURDAY, December 10. 

Institution of Water Engineers (at Geological Society), at 
10 a.m.—L. H. Lewis: The Manchester Water Works,—J, Don : 
Adsorption in Sand Filters.—C. F. Newton: Indicating and Re¬ 
cord ins- Instruments,—P. R. Crosthwaite: The Louth Flood of 
1920.—D. H. Thompson: Hydrological Conditions in the Ohs Ik 
et Compton. West Sussex.—Discussion : The Final Report of the 
Water Power Resources Committee. 

Gilbert Whtte Fellowship fat Lowther Lodge, Kensington Gore, 
S.W.7). at 2.30. 

MONDAY, December 12. 

Royal Botanic Society of London, at 3.—Prof. A. W. Bickerton; 
Gardening (3) : Artistic Gardening. 
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Roivl Gcofi f,4PHICAL Society (fit Lowthcr Lodge, Kensington Gore, 
S.W.V, at 5.— Capt. J. B.' L. Noel: Pliotograpliic Equipment 

ami .Methods for Travellers. 

Royal Society or Arts, at S.—A. M. Hind: Processes of Engraving 
and Etching (Cantor Lecture) <3,1. , _ 

Surveyors* Institution, at R.—A. A. Hudson: The Relation ot 
Soil to Plant Growth, and in Particular when Influenced by 
the Pre.-eneo or Absence of Lime. 

TUESDAY* December 13. 

Royal Horticultural Society, at 1. 

Evgenies Education Society (at Royal Society), at 5.—Prof. E. W. 
ZVIaeBride : The Inheritance of Acquired Characters and its Bear¬ 
ing on Eugenic Theory and Practice. 

Institution of Civil Engineers, at 6—E. Latham: Deep-water 
Quays: General Considerations of Design.—P. E. Wentworth- 
oheilds: The Stability of Deep-water Quay-walls. 

Royal Photographic Society of Great Britain, at 7,—Technical 
Meeting. 

OrEKEir Microscopical Club, at 7.30.—T. E. Wallis: Microscopy as 
an aid to Analysis. 

Fa it adu* Society (at Chemical Society), at 7.45.—Annual General 
Meeting. 

Chemical Industry Club and London Section of Society of 
Chemical Industry (at Institution of Mechanical Engineers), at S. 
—Cinematograph Films on the Winning and Working of Sulphur. 
—The Manufacture of Steel: Crucible. Open Hearth, Electric, and 
Bessemer Processes.—The Metallurgy of Zinc. 

Illuminating Engineering Society (at Royal Society of Arts), at 
8.— W. J. Sandeman and others: Discussion: Progress in Gas 
Lighting in Relation to Illuminating Engineering. 

Faraday Society fat Chemical Society), at 8.15.—Prof. A. 0. 
quo Structure of Gaseous Molecules. 

Royal Anthropological Institute, at 8.15.—N. W. Thomas: The 
Week in West Africa. 

WEDNESDAY, December 14. 

Society of Glass Technology 1 in Chemistry Lecture Theatre. Univer¬ 
sity College), at 2.45.—T. Stott: Note on Pipettes.—A. J. Dalladay 
and F. Twyman; Measuring small variations of Refractive Index 
throughout Meltings of Optical Glass.—F. Twyman : The Anneal¬ 
ing of Glassware, and Annealing without Pyrometers 

Royal College of Surgeons of England, at *5.—H. J. Waring: The 
Onerative Treatment of Malignant Disease: Its Possibilities and 
Limitations (Bradshaw Lecture). 

Royal Meteorological Society, at 5.— Discussion on risibility, 
opened hr F. .J. W. Whipple: A general survey of the subject: 
Wing Commander M. G. Christie: from the Air Pilot’s point of 
view; Captain Sir David WiLson-Barker: from the Seaman’s point 
of view: Dr. J. S. Owens : London Fogs. 

Institution op Automobile Engineers (at Institution of Mechanical 
Engineers), at 8,—H. F. L. Orcutt; Motor-car Gear Boxes. 

Royal Society o* Arts, at 8—Sir Walter B. Townlev: Trade with 
the Netherlands East Indies. 

THURSDAY, December 15. 

Lixxeax Society of London, at 5 

Newcomen Society (at King’s College, Strand, W.C.2), at 5.—An¬ 
nual General Meeting.—At 5.15.—R. C. S. Walters: Greek and 
Roman Engineering Instruments. 

London* Mathematical Society (at Royal Astronomical Society), at 5. 
—J. H. Jeans : The New Dynamics of the Quantum Thonrv (Lec¬ 
ture). The following papers will be taken as read W. P.‘Milne : 
The Relations Between Apolarity and Clebsch’s Mapping of the 
Cubic Surface in a Plane.—Miss G. D. Sadd: Certain Types 
of Plane Unicursal Curves.—H. M. Shaffer: The General Theory 
of Notation nl Relativity—Pundit Oudh Upadhvava: (1) Note on 
Gauss’s Quadratic Identity; (2) A General Formula in Cubic 
Forms.—J. R, Wilton: Gibbs’s Phenomenon in Fourier’s Series 
and Integrals. 

Institution of Mining and Metallurgy (at Geological Society), 
at 5.30.—Discussion on Paper by H. F. Collins: The Igneous 
Rocks of the Province of Huelva and the Genesis of the Pyritic 
Orebndies.—A. T. Reis: Underground Working of Wide Pyritic 
Grebodies. 

Royal Aeronautical Society (at Royal Society of Arts), at 5.30.— 
Capt. F. M. Green: Development of the Fighting Aeroplane. 

Child Study Society (at Roval Sanitarv Institute), at 6.—Miss 
von Wyss: Vital Elements in Art Teaching, 

Institution of Electrical Engineers, at 6.—L. H. A. Carr : Induc¬ 
tion-type Synchronous Motors. 

Concrete Institute, at 7.30,—E. F. Sargeant: (a) The Preparation 
of Concrete Aggregates; (5) Moving Forms. 

Chemical Society, at 8,—G. T. Morgan and J, D. Main Smith • 
Researches on Residual Affinity and Co-ordination. Part VII.. 
Cobaltic Lakes of the Alizarin Series. 

FRIDAY , December 16. 

Institution of Mechanical Engineers, at 6.—G Mitchell * Convoyin" 
and Elevating Machinery.—R. E. Knight: Dischnrge of Grain 
Cargoes in the Port of London bv Pneumatic Elevators. 

Royal Photographic Society of Great Britain (Pictorial Group), 
at S.—L. Richmond : Address. 

SATURDAY. December 17. 

Physiological Society (at London Hospital). 

PUBLIC LECTURES. 

(A number in brackets indicates the number of a lecture 
in a series.) 

THURSDAY , December 8. 

Hospital for Sick Children (Gt. Ormond Street; W.C.l), at 4.— 

■ H. A. T. Faprbank; Coxa Vara. 
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University College, at 5.—Prof. J. E. G. De Montmorency: Feudal 
Vpstiges in America and Elsewhere (6). ‘ - . 

Imperial College of Science and Technology, at 5.30.—W. Bateson: 
Recent Advances in Genetics (0). 

King’s College, at 5.30.—H. W. Fitz-Simons: Bridge Construc¬ 
tion (5). 

St. John’s Hospital (Leicester Square, W.C.2), at G.—Dr. W. Griffith: 
Eczema (Chesterfield Lecture). 

Barnes Hall (1 Wimpole Street, W.l), at 8.—Dr. C. Singer: The 
History of the Doctrine of Infection (Chadwick Lecture). 

FRIDAY, December 0. 

University College, at 8.—Prof. G. Dawes Hicks: Our Knowledge 
of the Real World (6). 

SATURDAY, December. 10 

Imperial College of Science and Technology, at 10.30 a.m.—Prof. 
W. W. Watts : Geology as a Basis for Geography (Lectures for 
Teachers). 

MONDAY, December 12. 

Royal College of Surgeons, at 4.—F. W. Twort: Recent Researches 
on the Biology of Bacteria (Brown Lecture) (1). 

King’s College, at 5.30.—H. Moore : Liquid Fuels (5) 

TUESDAY. December 13. 

Boyal College of Surgeons, at 4.—F. W. Twort: Recent Researches 
on the Biology of Bacteria (Brown Lecture) (2). 

King’s College, at 5.30.—Prof. H. Wildon Carr: The,Modern Scien¬ 
tific Revolution and its Meaning for Philosophy (10).—Dr. W, 
Brown: Psychology and Psychotherapy (9). 

WEDNESDAY, December 14. 

School of Oriental Studies, at 5.—J. W. Gill: The Arab Intrusion 
into Bornu. 

THURSDAY, December 15. 

Roy\l College of Surgeons, at 4.—F. IV. Twort: Recent Researches 
on the Biology of Bacteria (Brown Lecture) (3). 

University College, at 5.—Prof. J. E. G. De Montmorency : Religion 
and Feudalism (7). 
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The Research Department. 

HE sixth Report of the Committee for Scien¬ 
tific and Industrial Research, 1 which was j 
recently issued, deals with a number of matters 
of scientific importance. It seems but a short- 
time since the establishment of the Department, 
described in the pages of Nature for May 20 and 
July 29, 1915, or the deputation to Lord Crewe, 
at which the promise of the million fund for the 
endowment of industrial research was made, and 
Sir j. J. Thomson pointed out the importance of 
fostering research in pure science, which, as he 
said, might lead to a revolution of methods, while 
from industrial research we could only hope for 
a reformation of details in method or procedure. 

The Report before us naturally falls into three 
sections : (1) The report to his Majesty in Council 
of the Committee of Council; (2) the report to the 
Committee of Council of their Advisory Council; 
(3) details of the work of the various research 
boards and committees established under the 
scheme, Including a list of publications both of 
the Department and of individuals in receipt of 
grants. 

The Committee of Council, like the Board of 
Trade, has a somewhat shadowy existence. The 
only names which appeal in the Report are those 
of Mr. A. J. Balfour, the Lord President, and 

l Report of the Committee of the Privy Council for Scientific and 
Industrial Research for the Year 1020-21. 
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Sir Frank Heath, the secretary. A list of 
; the original Committee is given in the White 
Papers issued by Air. Arthur Henderson when 
; President of the Board of Education in 1915 
j (Nature, voi. 95, p. 604). Since that date the 
; direct connection between the Committee and the 
; Board of Education has been severed. 

| The Report to his Majesty is naturally a some- 
: what formal document; It gives details of the ex- 
1 penditure in various directions— e.g* there are 
j now twenty-six research associations, and the 
total expenditure in grants to these was 
74,557!. is. 2d .; the balance of the million fund 
unexpended at March 31 was 903,205 1 . Ss. xod., 
but it is stated that “of this sum a large per¬ 
centage has already been earmarked for prospec¬ 
tive commitments to associations already formed.” 
In view of the financial stringency, it was ar¬ 
ranged last year that a considerable portion of the 
income from this fund should be appropriated in 
aid of the vote of the Department. The amount 
so utilised was about 38,00oL This is an arrange¬ 
ment which, in present circumstances, may be 
necessary, but is not desirable. 

Turning now to (2), the Report of the Advisory 
Council, it is of interest to repeat from the 
White Paper already quoted the primary func¬ 
tions of the Council. They are to advise the 
Committee of Council 011 : 

(i) Proposals for instituting specific researches. 

(ii) Proposals for establishing or developing 
special institutions or departments of existing 
institutions for the scientific study of problems 
affecting particular industries and trades. 

(iii) The establishment and award of research 
studentships and fellowships. 

To these must be added another important 
matter, outlined in last year's Report, which 
has taken effect during the year under review, 
viz. the establishment of co-ordinating boards to 
organise work which is of common interest to the 
fighting Services of the Crown. In addition to 
co-ordinating the work in the various Depart¬ 
ments, it is the duty of the boards “to arrange for 
researches for which inadequate provision is 
made.” 

Four boards have been appointed to deal re¬ 
spectively with chemistry research, engineering 
research, physics research, and radio research. 
They comprise representatives of the Services and 
independent men of science, and an interesting 
account is given of their work, “ which, up to the 
present, has been that of preparation rather than 
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of achievement. ” The task before the boards is 
not an easy one; in most cases they can only give 
advice, though where a research is financed by 
a board they have more power, and success 
depends on the friendly co-operation established 
between the board and those in charge of the 
work at the various departmental laboratories. 
The officers of the boards are fully aware of this, 
and the relations which have been established are 
thoroughly satisfactory. 

Turning now to the research associations 
established under clause (ii) of the original scheme 
as special institutions “for the scientific study of 
problems affecting industries and trades,” there 
are, as has already been stated, twenty-six of 
these. The Report gives an account of the work 
of some, and of these perhaps the most important 
is the British Cotton Industry Research Associa¬ 
tion shortly to find a permanent home at Didsbury, 
near Manchester. Its programme of research 
directs attention to two possible lines of advance : 

“ (1) To attack problems directly by methods 
based on past experience without seeking to in¬ 
vestigate the fundamental nature of the process. 

“(2) To try to understand the chemical and 
physical changes produced during manufacture, 
and so to establish gradually a broad roadway 
along which future advances may be made.” 

The Cotton Association proposes to seek the 
advance of the industry mainly by the second line. 
Its directors have realised the necessity of funda¬ 
mental research, a matter to which we return 
below, but this recognition is apparently not | 
shared by all the associations, for a warning given 
in the last Report against the short-sighted policy 
of confining research associations to the search 
for results of immediate commercial value is re¬ 
peated. 

The actual results achieved by the twenty-six 
associations are somewhat meagre, but three 
years, the time which has elapsed since the first 
was founded, is too short a period in which to 
expect much of fundamental value. The Council 
point out that it is premature to look to the re¬ 
search associations yet for convincing proof of 
the effectiveness of co-operative industrial re¬ 
search, and with this view there will probably be 
general agreement. Still, there are difficulties to 
be surmounted. Among them one discussed at 
one of the conferences of associations held at the 
Department is of great importance : To what ex¬ 
tent may an association undertake for its members 
work of a kind hitherto carried out by the pro- 
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fessional analyst or testing engineer? The view 
was urged by some that consulting work was of 
definite value to the progress of research, while 
another association felt that research should only 
be carried to the initial stage of practical applica¬ 
tion, the individual firms being left to work out 
the method of applying the new knowledge to 
their own particular problems. On this point one 
may ask the question, Can they do it? Much 
depends, no doubt, on the problem; in any in¬ 
dustry there are probably a number of large firms 
with their own scientific staffs who have ample 
opportunity for working out the details of a new 
process, and it is likely that this can be done to 
greater advantage in the works than in the re¬ 
search association laboratory. But this does not 
apply to the small firms to be found in large 
numbers in any industry, which, if the asso¬ 
ciation is to benefit the trade, must be brought 
in and given the means of utilising the results. 
Experience shows that a process has to be 
carried a long way before it can be usefully applied 
by such firms, and while this is not the same as 
undertaking consulting w r ork, it must be carried 
out at the laboratory of the association. It will be 
found, no doubt, in the long run, that no rigid rule 
can be laid down. Each association must work 
out for itself the problem of combining pure re¬ 
search with industrial practice. 

This naturally leads to a consideration of the 
steps the Council is taking to encourage pure 
research dealt with under (i) and (iii) of the 
original scheme, 'though, did space permit, much 
more might be written about the work of the 
other committees and boards of the Department. 
Encouragement is given (a) by financing specific 
researches carried out by competent men, and 
(b) by research studentships. The applications 
for grants are divided into those (x) for students 
in training, (2) for research workers or research 
assistants, (3) for laboratory or clerical assistants, 
and (4) for equipment. 

The applications numbered 333 in all, of 
which 245 were granted, 36 refused, and 52 
referred elsewhere. Of the 245 granted, 132 
went to students in training and 70 to 
research workers or assistants; of the 132 
students in training, 95 are engaged in chemical 
work, but comparatively few of these, we may 
surmise, are doing fundamental research; they 
have not yet reached the stage at which this is 
possible, being still in training ” ; some few may 
in time become research workers and add to the 
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stock of fundamental knowledge. Further details 
are given in appendix 2, 'while in appendix 3 we 
have a list of aided researches; scarcely one of 
these deals with work in pure science; they in¬ 
clude glass technology, the corrosion of condenser 
tubes, the flow of steam through nozzles, and 
other similar investigations of an industrial char¬ 
acter. An exception should be made in the case 
of the work on tides now in active progress at 
Liverpool University, but here, too, the results 
have a direct industrial bearing. On the other 
hand, appendix 4—publications by individuals in 
receipt of grants—does contain a number of 
papers of the greatest importance to pure science— 
c.g. Dr. F. \Y. Aston on “Mass Spectra and 
Atomic Weights Sir Ernest Rutherford, “ The 
Nuclear Constitution of Atoms” and “The Mass 
of the Long-range Particles from Thorium-C,” 
with many others of less striking merits—-while an 
interesting list is given on p. 73 showing the wide 
range of science covered by the papers. It 
appears that during the year under review a sum 
of 40,850 1. was spent on these grants, while pro¬ 
vision is made for the expenditure of 50,000/. 
during the current year, but by no means all of 
this was for the advancement of pure research, 
and the criticism may be made that, compared 
with the amounts available for industry, the sum 
devoted to pure research is but small. 

Yet it is difficult to see how it could be greatly 
different. The men capable of original research 
in pure science are limited in number. We have 
long known that Poeta nascitur non fit and poetry 
and original discovery have much in common. 
Imagination of a high order, combined with 
skilled training and a real grasp of essential prin¬ 
ciples, the love of knowledge for its own sake, 
the readiness to pursue It whithersoever it may 
lead, and the opportunity to do this when the 
exceptional man is found, are all required. The 
opportunity implies freedom from too much pure 
routine and financial worries. The best course 
the Advisory Council can adopt is to see that all 
those who have shown the incipient signs of this 
ability should have the opportunity and the free¬ 
dom. The Council realises this in theory; it was 
pointed out in the Report for last year that “no 
conditions are attached to the grants made to 
workers whose sole aim Is the extension of know¬ 
ledge either as to the line of their work or as to 
the use to be made of their results.” If a dis¬ 
covery is to be made use of commercially, applica¬ 
tion must be made to the Department. 
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! This is as it should be, but it is almost equally 
important that the same principle should 
; apply to work done for the research associations 
or in the various laboratories controlled or aided 
; by the Department. It is impossible to evaluate 
| pure research on principles which apply to a 
i works, or even to a works laboratory engaged 
j mainly on routine testing and the examination of 
■ products. There is a real danger lest the time of 
men thoroughly competent to carry out funda- 
j mental investigations of high value should be 
j absorbed in serving tables, in compiling details 
; of the hours and minutes spent on this or that 
j job, or in writing minutes in reply to official in¬ 
quiries. It is difficult, no doubt, for a Govern- 
! meat Department to avoid this; there are 
j Treasury rules to be followed, but the error comes 
j in the attempt to apply these rules to conditions 
for which they were never intended. 

It should be noted, however, as the Council 
itself points out, that the funds which it ad¬ 
ministers in grants to workers mainly at the uni¬ 
versities are only a small portion of the sum con¬ 
tributed by the State through other agencies to 
university education and research. It is not the 
business of the Council to pay professors and 
teachers. It can make grants only for individual 
j pieces of work, and this function we may fairly 
j hope it will discharge when once convinced of the 
importance of the work and the capacity of the 
worker, with a broad faith and without too narrow 
an Inspection of details. 

The Report covers much ground, and 
much more could be written about it, but 
space forbids. One matter, however, men¬ 
tioned at the end, must be noticed. The results 
of research become known through the publica¬ 
tions of the scientific societies, and many societies 
are in a difficult position financially, and find it 
impossible to make both ends meet. The matter 
has been considered by the Conjoint Board of 
Scientific Societies, but it moves slowly; still, it 
is intended that a statement of the case should 
be presented in the near future to the Treasury. 
The Council had referred to the matter in the 
Report for last year, and it now states : 

“We have learned with satisfaction that action 
has already been taken by the scientific societies 
on the lines suggested in our Report of last year, 
and should they apply for, and receive, Govern¬ 
ment aid through the Treasury under a well- 
thought-out scheme, we should welcome the re¬ 
moval of a serious obstacle to- the progress of 
i science in this country.” 
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Gas Warfare. 

Chemical Warfare. By Brig.-Gen. Amos A. Fries 
and Major C. ]. West. Pp. xi + 445. (New 
York and London: McGraw-Hill Book Co., 
Inc., 1921.) 

T is earnestly to be hoped that every British 
man of science will take the opportunity of 
studying this account of chemical warfare pre¬ 
pared by Brig.-Gen. Fries and Major West, of 
the United States Army, He will then be able to 
make up his mind, knowing the facts, as to the 
possibility of eliminating gas warfare by edict or 
mutual consent while war itself remains a possi¬ 
bility as before. Having answered this implied 
question, he must needs ask himself what is his 
own particular responsibility in the matter. 

The need for propounding these questions is un¬ 
doubted. Recent protests by certain eminent 
chemists, directed against the organisation of re¬ 
search for chemical warfare purposes, make it 
clear that considerable divergence of opinion exists 
as to the role which should be adopted by men of 
science in maintaining international peace. On 
one hand is the desire to withdraw all semblance 
of support from the perpetuation of w’hat is re¬ 
garded as a peculiarly inhumane method of 
waging war. On the other is the belief that, what¬ 
ever we do, chemical warfare has come to stay; 
that peace and our national security will best be 
safeguarded by placing ourselves at least on an 
equality with our neighbours as regards the new 
warfare; and that, since, if we wish peace, we 
must be ready to fight for it, the man of science 
must shoulder his burden and prepare to become 
the military' arbiter of the future. It is the old 
political battle of armaments transferred to the 
scientific arena. 

In these circumstances, therefore, we are ex¬ 
ceedingly fortunate in having the facts of chem¬ 
ical warfare placed before us so completely and 
clearly from an outside source. In Fries and 
West s book there is little of special pleading 
beyond that of military exigency. It supplies a 
full—indeed, a most astonishingly full—account 
of gas warfare in general, and, in particular, the 
part played by the United States in building up 
what was eventually the largest chemical warfare 
service of any of the belligerent nations. 

It is highly significant, too, of the present posi¬ 
tion in America that the veil is withdrawn for the 
first time from many of the most carefully guarded 
chemical warfare secrets of the past. * For ex¬ 
ample, a whole chapter is devoted to the thermal 
production of particulate clouds. Side by side 
with these frank disclosures are the following 
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statements—the first, in the foreword, by Major- 
Gen. W. S. Sibert, General Fries’s distinguished 
predecessor as Chief of the Chemical Warfare 
Service in America; the other in the body of the 
book 

“There is no field in which the future possi¬ 
bilities are greater than in chemical warfare, and 
no field in which neglect to keep abreast of the 
times in research and training would be more 
disastrous.” 

“Poison gas in the World War proved to be 
one of the most powerful of all weapons of war. 
For that reason alone it will never be abandoned. 
It cannot be stopped by agreement. ...” 

From the considered inclusion of such opinions 
in a book redolent with disclosure only one con¬ 
clusion can be • drawn. 

The United States Chemical Warfare Service 
was built up almost wholly on the foundations of 
British practice and experience. To this fact and 
to the subsequent intimate relations between the 
two services Fries and West pay generous tribute. 
As to the magnitude of the American organisation, 
its success in every branch and its clear-sighted 
vision, facts arc allowed to speak for themselves. 
Owing to the cessation of hostilities the full ex¬ 
tent of the American chemists’ great effort was 
probably never generally realised in England, and 
only partially, perhaps, even in the inner circles 
of the War Office and the Ministry of Munitions. 
Yet it was unquestionably one of the greatest 
achievements of the war. Starting literally from 
nothing, the Americans within nine months 
elaborated a service in which research, manufac¬ 
ture, training, and field organisation were brought 
to the highest pitch of efficiency. In Washington 
the research department under Burrell mustered a 
chemical personnel of 1200, which included men 
of international reputation such as Wilder Ban¬ 
croft, Hulett, W. K. Lewis, and -Tolman. It is 
small wonder, therefore, that some very fine work 
was accomplished. 

It is, however, by a consideration of Edgewood 
Arsenal that the full extent of the American chem¬ 
ical warfare effort can best be gauged. Built on 
an isolated tract of country in Maryland, this 
poison-gas factory attained a magnitude which is 
simply staggering. By October, 1918, it employed 
10,247 men, and was successfully making chloro- 
picrin, phosgene, mustard gas, bromobenzyl- 
cyanide, and other accessory chemicals, and was 
in a position to turn out xoo tons of liquefied 
chlorine a day. As a feat of chemical engineering 
alone it must be almost unique. As an indication 
of what can be accomplished without recourse to 
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existing plant it gives one food for considerable 
thought. 

The success of Edgewood Arsenal and the gas 
mask factories was due in no small measure to 
the inauguration of a development division inter¬ 
mediate between the Research Department and 
the manufacturing plants. The difficulties attend¬ 
ing large-scale production were overcome in the 
single-unit plants of the development section, and 
the results obtained immediately transferred to 
Edgewood and the subsidiary factories spread up 
and down the country. Only in this way was it 
possible to maintain throughput at its maximum 
and avoid the time- and labour-consuming hind¬ 
rances notoriously attendant on the alteration of 
existing plant or the installation of new. It is a 
procedure heartily to be commended to many of 
our own industrial concerns, where much good 
research is wasted by inability of the works to 
cope with difficulties which could well be overcome 
by experimentation on full-sized units. 

Of course, even in America, the enormous 
chemical w T arfare organisation did.not come into 
being without attendant inefficiencies. General 
Fries points out the difficulties he encountered in 
having his cabled demands from the Expeditionary 
Force attended to (did he but know it, he was no 
worse off in this way than the British, who' were 
fighting almost at their own door). This was due 
to a lack of co-ordination between the numerous 
extensive divisions of the service, each of which 
had grown up separately. Eventually a Chief of 
the Chemical Warfare Service was appointed, but 
in the interim the various separate activities were 
held together only by the personal efforts of 
William H. Walker, of the Massachusetts In¬ 
stitute of Technology. General Fries and Major 
West are not sufficiently appreciative of Walker’s 
efforts during this disquieting period. In service 
to his country Walker accomplished in this un¬ 
official co-ordination something even greater than 
his subsequent organisation and control of Edge- 
wood Arsenal. Without him General Fries and 
the American Expeditionary Force would have 
had to remain dependent for supplies on Britain 
for many months longer than they did. 

The book is full of information of a technical 
nature previously denied to the average man of 
science, and even without its clarity and illumin¬ 
ating illustrations would hold the reader enthralled 
from start to finish. It is a fine compilation and a 
great tribute to American chemists. Its publica¬ 
tion can do nothing but good m throwing light on 
a subject of ever-increasing international import¬ 
ance. Its extensive sections, dealing with the 
legitimacy of gas warfare and its possibilities in 
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the future, are highly stimulating, but must be 
read in conjunction with the remainder properly 
to be appreciated. Sufficient has been quoted 
above to indicate the authors’ views on the 
subject. 

No British notice of “Chemical Warfare ” would 
be complete without reference to the now notori¬ 
ous “Lewisite.” Whatever the British views as 
to the war value of chlorovmyldichloroarsine, the 
fact remains that the Americans rated, and still 
rate, it very highly indeed. It was under the 
strictest pledges of official secrecy-that its nature 
and mode of preparation were imparted to the 
British Government. It is therefore most disquiet¬ 
ing to find it made the subject of a communica¬ 
tion to a scientific society without express per¬ 
mission being obtained from the real owners of 
the secret. As the communication was sanctioned 
by the War Office, there would appear to be two 
explanations required—one from the military 
authorities, and the other from the authors of the 
paper referred to. Doubtless some satisfactory 
explanation can be given of this “unfortunate, or 
otherwise ” (Fries and West), occurrence, but the 
Official Secrets Act, our friendly relations with 
foreign Governments, and respected procedure 
regarding scientific publication, all appear to be 
involved. S. J. M. A. 


Zoology for Medical Students. 

Zoology for Medical Students. By Prof. 

J. Graham Kerr. Pp. x + 485. (London: 

Macmillan and Co., Ltd., 1921.) 255. net. 

UCH a title challenges attention not merely 
as a scientific work but as a confession of 
faith. It is the credo of one of our younger 
men on education at this moment when there Is 
nothing else' of such importance. A huge and 
undigested heap of students has been shovelled 
into our universities by the combined pressure of 
war arrears and Government subsidies (8,000,000L 
sterling is to be spent first and last by the 
Treasury alone on University courses for ex-offi¬ 
cers). These me . are our inevitable masters in 
the decade to come. Thus vital are the principles 
on which Prof. Graham Kerr decides to cultivate 
his garden. 

The professor of zoology in Scotland has a 
dreadful task. In ten short weeks he has to 
expound and classify all the innumerable com¬ 
binations of living matter. In addition he has 
to break in to the life of a university a class of 
many scores—sometimes of hundreds—of last 
year’s secondary schoolboys. The biology of the 
first-year medical student has to unfold its 
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broadest sweep when he is least capable of 
receiving it* 

The 485 pages of reading matter and line draw¬ 
ings give the conspectus of the animal kingdom 
which it is hoped such a one may carry aw r ay. 
Prof. Graham Kerr in his preface sets himself 
three tasks: (1) To awaken and develop . * . 
interest in biological science. (2) To lay an ade¬ 
quate foundation for the superstructure of detailed 
knowledge of the animal body. (3) To provide a 
reasonably up-to-date account of the more impor¬ 
tant animal parasites, especially of the pathogenic 
microbes of animal origin. 

The course represented by this book is pre- 
ponderatingly morphological. The writer holds 
not only that our knowledge of the morphological 
features of the lower types of animal is much 
more advanced than our knowledge of their 
physiology, but also that morphological study 
affords a better intellectual discipline than physi¬ 
ological : 

“The student observes structural features in 
the laboratory . . . and he is able to compare 
what he observes with what he is told or reads. 
When he tries to make physiological observations 
he finds even in the case of the simplest pheno¬ 
mena that behind these phenomena are at work 
factors, so far as he is concerned, transcendental 
and as far beyond his powers of criticism and 
comprehension as if they were the direct result 
of supernatural agency.” 

The only quarrel a student could have with the 
book is one which it shares with so many scientific 
works—-that it is all so true. Few things are 
more devastating to the unformed mind than first 
contact with the vast mass of knowledge which 
the ant-like industry of man has piled up through 
the last three centuries. When the process of 
selection is also hidden, and the innumerable 
errors by which we have arrived at truth, the 
student is apt to think that those who have 
taught him so much can teach him all. His 
faculty of scepticism, before the brute mass of all 
this verity, lies down baffled, and his powers of 
disbelief are not reawakened for years, or for 
ever. The intellectual stimulus of finding a great 
clinician out-faced and routed at a post-mortem 
should not, even for the earliest years, be 
neglected if in any fashion it can be reproduced 
in zoological lecture-room or laboratorv. 

Therefore, although the anatomy of the higher 
\ertebrates has been excluded from the course and 
the mass of detail pruned vigorously, one would 
plead for still further selection. By a glance at 
the countless mistakes of the past the investigator 
of the future will be encouraged. One would beg 
the teacher, in delivering that cataract of cer- 
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tainty which batters on the head of the first-year 
student, to remind him not only of the rightness 
but of the wrongness of the theories of the past, 
that he may pluck up * heart to question those 
which now are current. 

The book is well printed, and the line drawings 
are numerous and comprehensible. For examina¬ 
tion purposes the summaries ending each chapter 
will prove of great value. The chapter on the 
Flagellata and that on the Crossopterygii are of 
special interest in view of the work done in these 
two fields by the Glasgow school. 


The Study of Rocks. 

Petrographic Methods and Calculations, with some 

Examples of Results Achieved. By Dr. A. 

Holmes. Pp. xix+515+4 plates. (London: 

Thomas Murby and Co., 1921.) 31s. 6 d. net. 

R. HOLMES has produced a text-book that 
is likely to have a far-reaching and bene¬ 
ficial effect in promoting the intelligent study of 
rocks. Some scientific treatises are patient com¬ 
pilations of the common stock of theories and 
facts current among specialists in the subject 
treated. If they are at least fairly accurate and 
reasonably up-to-date and complete they may be 
of great use to the student and research worker, 
even if they contain little or nothing* that is ori¬ 
ginal or novel. Others strike out a new and inde¬ 
pendent line of their own, and deal only with cer¬ 
tain aspects of the subject on which the author 
feels he has a message to deliver. These, of 
course, have a value of their own, though they 
are not available as text-books or as works of 
reference. 

The special characteristic of the work under 
review is the keenness of Dr. Holmes’s outlook 
for fresh ideas in every department of his sub¬ 
ject. Sometimes he has evolved them for him¬ 
self, sometimes he has added new developments 
of his own to the methods that he has met with 
in his unusually wide reading. He even succeeds 
in making the well-worn subject of specific gravity 
interesting, and embodies much American work 
that has recently been published, as well as his 
own experience in the investigation of building 
stones. In dealing with the procedure for the 
separation of rock minerals, he does full justice 
to the advances that have been made in this 
country in the last few years. His novel diagrams 
showing at a glance the refractive indices and 
bi-refringence of minerals are remarkably success¬ 
ful in giving an idea of their relations to one 
another and the variations that occur. The chapter 
on microchemistry should prove very useful, and 
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his advice on the examination of thin sections 
and the description of rocks is excellent. 

We cannot agree with his adoption of the 
meanings attached by Prof. Shand to the terms 
44 saturated 55 and 44 unsaturated ” as applied to 
minerals and rocks, meaning saturated or un¬ 
saturated with silica. It is always undesirable, we 
think, to take a recognised word, especially one 
with a definite scientific meaning already attached 
to it, and employ it in a more restricted sense. 
Perhaps the most valuable chapters in the book 
are those on the interpretation of analyses and 
their representation by diagrams. We could have 
wished, perhaps, that greater space could have 
been given to the subject of the crystallisation of 
magmas, but this could have been effected only 
by an increase in the size and cost of the book. 

It is to be regretted that this work was com¬ 
pleted before the issue of the report of the Joint 
Committee of the Geological and Mineralogical 
Societies on Petrological Nomenclature, to 
which Dr. Holmes, who was a member of the 
committee, gave most valuable assistance. It is 
very desirable that the use of technical terms in 
petrology should be standardised, at any rate so 
far as this countrv is concerned. 

J. W. Evans. 

Our Bookshelf. 

Insect Pests of Farm , Garden and Orchard. By 
E. Dwight Sanderson. Second Edition. 
Revised and enlarged. By Prof. L. M. Peairs. 
Pp. vi + 707. (New York; John Wiley and 
Sons, Inc.; London: Chapman and Hall, Ltd., 
1921.) 26s. net. 

The first edition of the author’s 44 Insects 
Injurious to Staple Crops ’* was published ten 
years ago. The advances made during the past 
decade have been such that it was considered 
necessary to rewrite practically the whole book. 
In its present form it covers all the ‘more im¬ 
portant insects affecting the crops of the farm, 
garden and orchard, besides including two final 
chapters on household insects and the pests of 
domestic animals. The work aims at giving a 
clear idea of the life-history and habits of every 
species concerned and the best methods of con¬ 
trol. There are also chapters on insecticides and 
spraying and dusting apparatus. It is profusely 
illustrated, the text-figures numbering more than 
600, and with few exceptions they are of a 
uniform level of excellence. References in the 
form of footnotes guide the more inquisitive 
reader to many of the separate bulletins and 
articles on individual pests. 

Notwithstanding the number of text-books on 
economic entomology which have appeared in 
America, the present work will undoubtedly 
occupy a high place in their ranks. Its compre¬ 
hensiveness is truly remarkable and, in fact, it 
NO. 2720 , VOL. I08] 


is difficult to quote any similar work which com¬ 
presses so much well-sifted information, and so 
many good illustrations, within an equally con¬ 
venient compass. Chap. 3, however, which 
deals with the structure and development of In¬ 
sects, is rather inadequate. In the first place it 
should have preceded chap. 2, which treats 
of beneficial insects. As it stands, the practical 
grower will have to read chap. 3 first if he 
is to understand properly the remarks in the pre¬ 
ceding chapter. In the second place, a brief 
account of the principal orders of insects might 
have been added with advantage, even if at the 
expense of an additional page. But these points 
are comparatively trivial in what can be regarded 
unhesitatingly as an all-round first-rate practical 
book on Insect pests. A. D. Imms. 

Department of Applied Statistics (Computing 
Section ), University of London , University 
College: Tracts for Computers. Edited by 
Karl Pearson. No. 6 , Smoothing . By 

E. C. Rhodes. Pp. 604-3 diagrams. (Lon¬ 
don: Cambridge University Press, 1921.) 

3s. 9 d. net. 

The methods of graduating or 44 smoothing ” a 
series of more or less irregular data affected by 
errors of observation or of sampling have of 
recent years received a good deal of attention; the 
present tract is a very valuable contribution to 
the subject. New methods are developed, which 
may be described as combinations of tangential or 
osculatory interpolation with the least-square 
method of Dr. Sheppard, and these and older 
methods are compared, both graphically and by 
finding the sum of the squares of the departures 
from tdie graduated curve. The results of this 
test are rather surprising. The osculating 
methods used give distinctly worse results than 
the other four methods employed. By grouping 
the observations it is possible to estimate what 
order of differences is negligible; if a higher order 
of differences is employed, the resultant curve 
tends to bring out something that is not Inherent 
in the data, with very unsatisfactory consequences 
to the fit obtained. 

North England: An Economic Geography . By 
L. R. Jones. Pp. viii4-256. (London: G. Rout- 
ledge and Sons", Ltd., 1921.) 6s. net. 

There is a distinct need for sound regional text¬ 
books of the more intensive type exemplified by 
this work. It deals with the coal-fields north of 
the Trent and the Midland Cate, and discusses the 
industries which have arisen upon and about them, 
the communications between them, and their great 
centres of industry and trade. The basis of dis¬ 
cussion is very largely geological. Here there is 
room for broadening of both foundation and fabric. 
The book needs an index, and is disfigured by a 
number of typographical errors, but it is well illus¬ 
trated with maps which, for the most part, are 
clear and illuminating. It makes a very useful 
book for secondary schools and first-year college 
courses. 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake io return, or to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications .] 

The Action of Sunlight, 

Referring to Dr. Saleeby’s letter In Nature of 
December 8, p. 466, I may report that, in conjunction 
with the late Marshall Ward, professor of botany at 
Cooper’s Hill, I carried out a number of experiments 
at Liverpool near the end of last century on the effect 
of light in slaughtering anthrax bacilli. Prof. Ward 
prepared the cultures, covered them seriatim with a 
quartz plate which I lent him, and then sent them 
to me to be exposed to a suitably arranged arc light 
through quartz lenses and a 'quartz prism, dis¬ 
criminating the kind of light by its effect on fluorescent 
paper pasted at the side. The experiments were never 
properly published, though they are partly described 
in Prof. Ward’s memoir on the subject in the Phil. 
Trans. Unfortunately, I do not possess the B series 
to refer to, but Dr. Saleebv could easily find the 
paper, and I think it would'interest him." 

, The general outcome, to my mind, was that the arc 
light was more efficient than Liverpool sunlight, but 
that the most effective parts of the spectrum were 
two strongly phosphorescing bands in the ultra-violet, 
not far from the visible portion, and not of such short 
wave-length that,clean air would be opaque to them. 
Their wave-lengths were, in fact, about 4840 and 
3250 tenth-metres. 

The unpolluted atmosphere seems well adapted 
to screen us from the really deleterious rays of exceed¬ 
ingly short wave-length, while still allowing the 
microbe-destroying rays to come through and do their 
beneficent work. Oliver Lodge. 


Microscope Illumination and Fatigue. 

It is interesting to note from Mr. J. E. Barnard’s 
letter m Nature of December 8, p. 468, that other 
workers have taken up the problem of variable illu¬ 
mination for the microscope. But in criticising the 
method outlined in these columns on November 17 
Mr. Barnard seems to have overlooked the important 
fact that a monochromatic light-filter is used, so 
that the question created by the shift of the dominant 
radiation does not arise. This shift—which in its 
simptest expression amounts to a reddening of the 

light as the temperature of the source is decreased_ 

was fully recognised when the method of regulation 
was originated, and in practice is a distinct advanta«e 
fill? ^ apparent . decrease of illumination of the 
a filter 1S “ se d Which passes only a small 
band of the spectrum, is greater than that of the li«ht 
source alone, where the full spectrum is present 

vfE e lncre »se of the resistance of the circuit 
doubly decreases the light in the field. 

. Ihe neutral wedge device described hv Mr. Barnard 

LTL ng f n r S ’ ^ if * can be con trolled from 
the front of the working bench by a long actuating 

spmdle should be of the greatest use when monot 
chromatic light is not desired. It is not easy to put 
an arm round to. the front of the microscope to make 

] Wl L h ° Ut ™ ovin § the eye from the eve- 

piece, especially when a drawing-table and other acces¬ 
sories are in use The adjustable resistance can, of 
course, be put wherever it is most convenient to the 

hand >. and its use m a short time becomes almost sub 
conscious. 
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It would be of interest to know whether in Mr. 
Barnard’s experience he finds that there is any in¬ 
creased visibility of the finer details when variable 
illumination is used. This is markedly the case In 
cvtological preparations and in the examination of 
cotton hairs. 

The use of monochromatic light, so strongly advo¬ 
cated by Dr. Spitta, raises several questions,’and is 
open to criticism where double staining methods are 
used, though with two filters all details can usually 
be made out. There was a half-promise in Zeiss’s 
1913 catalogue of monochromat objectives. These 
were put on the market some years before the war, 
corrected for monochromatic ultra-violet light, and an 
admirable description of their use was given by 
Mr. Barnard in Nature of November 28, 1920, but 
there would be a real use for monochromats for 
visible light of a definite short wave-length if the 
attention now given to apochromatism could be trans¬ 
ferred to flatness of field. H. J. Denham. 

Shirley Institute, Didsbury, Manchester, 

December 9. 


Tin Plague and Scott’s Antarctic Expedition. 

It will be recalled that a chief contributing cause 
of the failure of Scott’s party to get back to their 
base was the “leakage” of the fuel oil that was 
stored in tin cans at the depdts along the line of the 
return march from the Pole. The oil-cans as found 
were apparently intact and' “without hole of any 
kind,” and it was therefore thought by some that the 
oil had evaporated through the “stoppers.” Scott 
himself, however, wrote in his last message: “We 
should have got through in spite of the weather but 
for . . . and a shortage of fuel in our depots, for 
which I cannot account, and ...” 

Now it has been clearly understood since 1899, by 
reason, chiefly, of the continued investigations of the 
Dutch chemist, Prof. Ernst Cohen, and his colla¬ 
borators, that ordinary tenacious white tin is no 
longer stable below 18 0 C., but may change into a 
modification that appears grey and pulverulent. This 
change, long since observed in organ-pipes and other 
articles in very cold climates, is referred to by Prof. 
Cohen as tin plague, and spreads fastest, according 
to him, at about -50° C. Ever since reading Scott’s 
diary in 1913 the present writer has in his teaching 
been in the habit of suggesting that certain of Scott’s 
paraffin cans contracted tin disease, thus exposing the 
underlying iron, in spots at least, to the danger of 
chemical action and so of becoming “pin-holed,” 
with the possible aid of electrolytes present in traces 
from the process of refining the oil. This rather 
obvious suggestion has, however, not appeared in 
your columns, nor was it known to Prof. Cohen, 
who was lecturing here a few days ago, as he has 
lectured elsewhere in this country and in Europe, on 
tin plague and related matters. It was interesting 
to learn from Prof. Cohen that he had experience 
of precisely the same phenomenon in the case of 
canned foods stored at rather low temperatures. 

Alan W. C. Menzies. 

Princeton University, Princeton, N.J., U.S.A., 

, November 25. 


The Dispersal of Snails by Birds. 

I was present at a meeting of the Malacological 
Society last May when Dr. Boycott read a very 
interesting paper, in which he showed how the small 
snail Balea perversa occurred on trees, walls, and 
1 rocks, but not on the ground.- The question arose 
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how it got from tree to tree; and in the resulting 
discussion the .fact was brought out that it had excep¬ 
tionally tenacious slime. There appears to be no 
doubt that it is carried by birds, to which it may 
become attached at night while they are asleep. The 
Island, of Porto Santo possesses a large number of 
endemic snails, and also a certain number of species, > 
such as Euparypha pis an a, and Cochlicclla acuta (the 
latter, new to the island, I found abundant locally j 
north of the Villa Baleira), which have been intro- - 
duced by man. But there is one species, Balea r per - j 
versa, which was found by Wollaston only on the | 
isolated summit of the highest mountain in the island, j 
the Pico do Facho. This is far from human habita- j 
tion, and it is nearly certain that the snail was not i 
brought there by man. It is equally improbable that j 
it is a member of the ancient fauna, remaining un~ ; 
changed while all the other species have diverged in j 
various directions. The strong probability is that it j 
was carried by birds, which could reach the Madeiras 
in a ^ short time, while the snails remained dormant 
attacned to. their legs. Mr. J. Y. Johnson many 
years ago cited no less than seventy species of birds ; 
which had been observed as visitors or stragglers to j 
the Madeira Islands. 

The. indications are, nevertheless, that few species ! 
of snails can be carried long distances in this manner. 
Balea is exceptional on account of its arboreal habitat 
and. tenacious mucus. There is, however, a small 
species common in Porto Santo, the Heterostoma 
paupercula, Lowe, which is also found in Madeira, all 
three. Desertas, and in the Azores. I have observed 
that it adheres very tightly to rocks or other objects, 
and is very tenacious of life. Specimens which I col¬ 
lected in Porto Santo last January came to life and 
crawled about the other dav on being moved from 
their positions. There can be little doubt, I believe, 
that this little snail has been distributed by birds. 

It is. even probable that certain species of Cocci dm 
(scale-insects) are dispersed in the same manner. On 
the top of the Portello Pass, Madeira, I found a 
strange little Coccid at roots of native grasses, and 
expected it would prove undescribed. Mr. E. E. 
Green, however, recognised it as Orfheziola Vejdov- 
skyi,* described from Central Europe. The larvae of 
this .insect could very well be carried on the feathers 
of birds, and, escaping at almost any point on the 
island, would be likely to find the necessary grass. 

, T. D. A. Cockerell. 

L mversitv of Colorado, Boulder, Colorado, 

November 22. 


The Distribution of Brightness in the Penumbra during 
an Eclipse of the Yoon. 

Ox the day after the eclipse of October 16, Mr. 
C. E. P. Brooks mentioned to me that the edge of 
the umbra had seemed much more sharply defined 
when the eclipse was nearly total than at an 
early stage. This observation suggested to me that it 
might be worth while to work out’ the theoretical dis¬ 
tribution of light over the lunar disc and gain some 
Information about, the relation between umbra and 
penumbra. The diagrams which commonly illustrate 
the theory of umbra and penumbra in the text-books 
are shaded in such a way as to suggest that there 
is a sharp discontinuity in the illumination, the umbra 
being indicated by one uniform shading, the penumbra 
by another. 

. A little consideration shows however that the tran¬ 
sition from bright to dark must be gradual. From 
the point of view of a spectator on 'the moon and 
within the umbra the sun would be entirely hidden 
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by the earth. To a spectator in the penumbra but 
close to the edge of the umbra the sun would be 
nearly obscured, but to a spectator near the outer edge 
of the penumbra almost the whole of the sun would 
be visible. In traversing the penumbra the propor¬ 
tion of the sun visible would increase slowly at first, 
then more rapidly, the rate of increase would reach 
a maximum with the sun about half obscured, and 
finally the proportion would change but slowly when 
the spectator neared the outer edge of the penumbra. 

The illumination received by various parts of the 
moon is . proportional to the area of the sun as seen' 
by the imaginary spectator, and if the local differences 
in reflecting power could be ignored the apparent 
brightness of the disc as seen from the earth would 
follow’ the same rule. 

In Fig. 1 the small and large circles represent sun 
and earth as seen from some point on the moon, 
SP ( = r) is the apparent radius of the sun, EP ( = R) is 
the apparent radius of the earth, and the angles PES, 
PSE are denoted by 8 and it— a respectively. The ratio 
of I, the illumination of the moon at the point in 
question, to I„ the illumination where there is no 
eclipse, is determined by the fraction of the sun that 
is not hidden, so that 

i = H( 2a ~ sin 2a )" - sin 2f3 )} 

The angles a and ft w T hich occur in this formula 
are related to x, the angular distance between the 
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\ 
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Fig. 1. 

centres of sun and earth as seen from the moon, by 
the equations 

R __ r __ x 
sin a sin 8 sin (a ~ p) 

For R and r the mean values 16-60 milliradians 
and 4-64 milliradians may be adopted. On this basis 
I/I, has been plotted as a function of x in Fig. 2. 

From this figure the values of % corresponding with 
specified values of the ratio I/I, have been read off; 
these are shown in the following table, the unit for x 
being the milliradian :— 

I/Iq o o-i o-2 o*3 0*4 0*5 o*6 0*7 o*S 0*9 ro 
X 12*0 13*3 14*2 14*9 15*6 16:4 17*1 17*9 18*7 19*6 21*2 

(*~R4-d/ 2 P 0*00 0*14 0*24 0*33 0*41 o*49 °'57 0*66 0*74 0*85 1*03 

The angle which was defined as the distance 
between the centres of sun and earth as seen from 
a certain point on the moon, is to a very close 
approximation the same as the distance of the same 
point of the moon from the centre of the shadow as 
seen from the earth. 
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In Fig. 3, which shows umbra and penumbra in 
proportion, isopleths for each multiple of 20 per cent, 
of Ml illumination have been drawn. The ratio to 
the lunar diameter of the distance of each isopleth 
from the edge of the umbra is given in the last line 



Fig. 2. 

of the preceding table, the lunar diameter 2 p being 
taken^ as 9-04 milliradians. Fig. 2 exhibits the slow 
variation of illumination near the inner and outer 
edges of the penumbra which was anticipated from 
general considerations. 

The explanation of Mr. Brooks’s observations 
appears to be that at the beginning of a lunar eclipse 



j 16 jk r ^ tness I is from zero nearly t 

The region, say from I= 0 to I=M„ has 
width equal to 0*24 of the lunar diameter. With tb 
eclipse approaching totality, say when the width ou 
side the umbra is one quarter of the diameter, th 
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maximum illumination is only 0*2il 0 , and the dull 
strip, which in this case extends from I = o to 
I = ^ Xo*21I 0 , has a width 0-08 of a diameter. The 
width of the dull or fuzzy region is therefore reduced 
in the ratio 3:1. If this explanation be sound the 
phenomenon is physiological rather than physical. 

A lunar eclipse presents another and much more 
difficult photometric problem : the umbra is not per¬ 
fectly black, and as is well known the slight illumina¬ 
tion it receives is due to light refracted in passing 
through the earth’s atmosphere. It would be of in¬ 
terest to compare the strength of this illumination* 
with that in the penumbra, and hence determine the 
fraction of sunlight which passes through our atmo¬ 
sphere without loss by diffraction and absorption. 

Though it is hardly relevant to the subject of 
eclipses, it may be mentioned that a measurement of 
equal delicacy and greater value would be that of 
the brightness of the “old moon in the arms of the 
new,” from which measurement the mean albedo of 
the earth could be deduced. One may even speculate 
on the possibility of variation in this albedo being 
detected, as the earth as seen* from the moon is 
covered mostly by land or by sea or by cloud. Such 
knowledge would be of considerable value in the theory 
of the economy of the earth’s thermal energy. 

The new moon is observed from England after 
sunset when the western hemisphere mostly covered 
by water is facing the moon, whereas at the end of 
the lunar month we see the old moon in the early 
morning when the eastern hemisphere with the larger 
proportion of land is opposite to the moon. Con¬ 
ditions are therefore favourable for detecting the con¬ 
trast in question. F. J. W. Whipple. 

Meteorological Office, South Kensington, 

S.W.7, November 15. 


Awards to Discoverers. 

In view of the Government having enforced reduc¬ 
tions in State funds available for research, it may be 
of interest to refer to the subject of awards to dis¬ 
coverers as means of effecting economy in, and in¬ 
creasing incentives to, research. 

In a leading article in Nature of March 31 last on 
“Inventions and Grants-in-Aid,” special consideration 
was given to the first Report of the Royal Commis¬ 
sion on Awards to Inventors, and also my scheme for 
the administration of grants for scientific discoveries 
and memoranda which were submitted by me to the 
Department of Scientific and Industrial Research. 
The scheme and memoranda were referred to in the 
article above mentioned in relation to rewards for 
future inventions and discoveries. In this connection 
I wish to direct attention to certain rulings of the 
Commission in respect of rewards for unpatented 
inventions and discoveries, particularly as the impres¬ 
sion has been formed in certain quarters that the 
procedure of the Commission in respect of rewards 
for unpatented inventions might be made available in 
regard to rewards for discoveries such as those which 
contribute to the advancement of knowledge which it 
is desirable in the national interest to increase. 

The discoveries for which grants may be obtained 
in accordance with the provisions of my scheme may 
be scientific or medical or surgical discoveries, and 
they may be described in an allocation or allocations 
of grants. A fund out of which grants may be allo¬ 
cated^ may be created by the State, or by means of 
donations and bequests, or both these sources may 
be made available. 

I observed in my Memorandum G that “grants may 
be allocated to discoveries which are unremunerative, 
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m e nr’of C L haVe , e . ffe f ted or contributed to the attain- 
ment of any medical or surgical purpose (specified or 

ta«e aS w hich h P rescnbed ] °j general utility or advan- 

Interest to subserve?” m in * e national 

abovPTff j 9 + ° f the Re P° rt of the Commission 
above referred to commences as follows: In a 

previous paragraph dealing primarilv with patented 

Datent^ n - S ’ ^ £ aS b6 ? n Stated tbat ’ ia the case of un- 

LoDted d thar entl ° nS / S °’ thG general principle has been 
adopted that rewards are not recommended in respect 

of inventions pubhdy proclaimed and thrown open to all 
the world to use.” And after reference to the case of 
medical or surgical discoveries it is stated in this 
paragraph:— Suggestions have recently been made 
■elsewhere that a fund should be created for the 
pecuniary reward of investigators who have conferred 
sf at benefits on the public bv such discoveries as 

ven S tL n r f T tanCe V' Vbich W resuIted in the Pre¬ 
vention of disease by inoculation and the like. But 

ha ,'’ e f ake n the view that all such matters as these 
he entirely outside our province.” 

I may mention that in his letter appearing in the 
Times of July 13 last Sir Ronald Ross referred to a 

the BHtish^r^ 66 ! f th ® *? ritIsh Science Guild and 
the British Medical Association having written to the 

Prime Minister suggesting that the” powers o? the 
Koval Commission on Awards to Inventors mi«ht be 
enlarged so as to include medical and sanitary dis! 
Tuh 1- and ^nventmns.” Rephfing in the Times of 
secret™- of ** r '■ ^ T inda l-Robertson, th, 

* ,he 

si<^ n bTTf ° f f un P aten y d inventions the Commis. 
sion, it appears from reference to paragraph m 

he Report, .attached more importance to **“ priority ol 
communication ” than to “priority of discovery.” Anc 
aS . sbo "; m g that even these considerations maV be out 
veighed by other counteracting considerations the 

the°Rept r t S !— ementS made In P ara S ra P b 2$ ol 

* h £ m fact ’ carr!ed out their work in the latter part 
of the year *9x5 and the early part of the vear lord 
n d u? S rec pmmended that a large award of 1? r mol 

g"sH " -"'K 

'Sb.'SHS SS5S.-SK 

actually put into use in the year 1916; and that this 
invention was, in fact, communicated at the time to 
pi oper Government Department, but was not then 
appreciated and was put aside and forgotten The 

regret thafw “P^sed as foK We 

h p Y e are unable t0 recommend anv award 
I . ‘ we are bound to adhere to the' general 

rule m such cases that a claimant must show a causa 

,h, -“ bi ?e of M, inv« 4 “ .S 

bdn brought' either JirSfc „1„dSec 7 o ft/'o ’S 
not ” Sir „ ™ fi ™ Tri «on'. - &£% 

nor the ca.se, a very different result would nrobahlv 
have been arrived at by the Commission.’’ P 3 
p 1 om the foregoing remarks I think „.•« c 
apoarent that th? conditions affLtSg prioritv id 
vahditv- of claims to discoveriesIn the ££of 2 - 


KO. 2720, VOL. 108 ] 


patented inventions for war purposes are unsuitable 
for adoption in the case of any future provision for 
awards, not only in regard to medical and surgical, 
but also scientific, discoveries the publication of which 
is desirable in the national interest. 

Mr. Tindal-Robertson’s letter, to which reference is 
made above, concluded with the following statement: 

I need hardly say that this letter in no way touches 
the broader question raised by the first paragraph of 
Sir Ronald Ross’s letter—namely, whether some new 
body should be constituted for the purpose of recog¬ 
nising and rewarding discoveries or services such as 
are there referred to.” 

I venture to say that, as a condition precedent to 
the constitution of such a body, it is necessary to 
define the principles upon which priority in discovery 
should be established and the validity of claims to 
discoveries. should be determined. I have suggested 
such. principles in my scheme, and they resemble in 
certain respects the principles upon which priority in 
the invention of patentable inventions is established 
and the validity of claims to such inventions is deter¬ 
mined on application for patents or on proceedings to 
revoke patents. 

In my Memorandum G (p. 18) I observed : “Another 
potent deterrent to research is the absence of any 
trustworthy means of establishing claims to discoveries, 
and the contentions that frequently arise as to the 
validity of such claims must tend "to make research 
workers less disposed to attempt to solve problems of 
fundamental importance.” 

In exemplification of this I referred to letters ap¬ 
pearing in the Times that succeeded and had relation 
to the insertion in the issue of the Times of May 22, 
1918, of an article from a correspondent on the*sub¬ 
ject of trench-fever research, and reference was made 
in the correspondence to the Commissions on Malta 
fever, sleeping sickness, and trench fever. 

I may mention that trench-fever research might have 
been promoted during the war by the allocation of 
grants (to be administered under conditions similar to 
those, specified in my scheme) to unremunerative dis¬ 
coveries which advance the knowledge of the causa¬ 
tion, prevention, or treatment of trench fever. 

I may add that co-operative research, as well as the 
research of individuals working independently, can be 
promoted in accordance with the principles of mv 
scheme. Priority in discovery could be established on 
similar conditions in both these kinds of research, and 
research by a co-operative body might be encouraged, 
without causing jealousy among the co-operative 
workers, by their agreeing" to assign prospective grants 
to a nominee empowered to hold such grants for the 
purposes of the research. Walter B. Priest. 

Gresford, Wrexham, November 28. 


sue s>moKe~veii. 


A curious instance of atmospheric pollution came 
to my notice on November 26 while walking from 
Hayfieid into Edale over the central watershed of 
England m the Peak of Derbyshire. Below icoo ft 
on the western side there was hazy sunshine with a 
rime frost, but at this level we entered a thin cloud 
with a temperature scarcely below freezing point* 
formed by a steady easterly wind blowing over the 
Peak plateau from the east. Friends in Edale in¬ 
formed us that these conditions had obtained since 

thL I fn rnm | ° f the p [. evious da y> and the hoar-frost 
was P ec uhar; the stream-lines of air-flow 
round stones were clearly mapped by curling lines of 

eve y b ; ad e of grass and stem If Juneus 
deposit of ice-crystals which resembled the 
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blade or a knife, the knife-edge pointing up-wind 
and the parent leaf forming the back. 

On the largest of the ice-knives, which approached 
an inch in width, a regular striped pattern was evi¬ 
dent, even from a distance of “two or three yards, 
and closer inspection showed the same stripes on 
every one. These stripes were three in number, pale 
grey near the leaf, and again grey towards the edge 
of the knife, with an intervening zone of-clear or 
yellowish ice. The grey stripes were evidently due 
to the presence of smoke in the cloud-mist during 
the daytime on November 25 and 26, while the clear 
zone between had been formed from the cleaner night- 
wind. 

At Edale Cross, 1750 ft above sea-level, the un¬ 
damaged knives pointed their edges due east magnetic 
or directly to the centre of Sheffield. The inter¬ 
vening distance is more than sixteen miles, of which 
the first fourteen miles traverse some of the wildest 
moorland in England. Though I became familiar 
with the fouling effect of our industrial towns even 
on this lonely hill-country during nearly two years’ 
residence there, yet this particular example seemed 
strange enough to be recorded. 

W. Lawrence Balls. 

The Orchard House, Bollington Cross, 
near Macclesfield, December 1. 


An Oyster Spat (1921) with Mature Male Sexual 
Products. 

In the course of experiments carried out this year 
(1921^ on the rate of growth of the slipper-limpet in 
the River Black water, Essex, I obtained a number of 
oyster spat on shells put in a floating raft and on 
clean scallop shells which were put in the water on 
June 9. These clean scallop shells were strung out 
on tarred rope at low water and kept suspended above 
the ground by tying the rope to stout branches of 
trees driven vertically into the ground'. On Novem¬ 
ber 16 the shells were taken out of the raft and from 
the shore and the new summer growth, including 
young oysters, examined and measured. Many of 
the young oyster spat measured about an inch in 
diameter (length anatomically) and an inch in depth 
(height anatomically). Some of these living spat were 
examined microscopically on the beds, and a few were 
taken back to the Plymouth Laboratory for careful 
examination in the living state. 

In one of the spat examined at Plymouth a few ripe 
sperm-morulas were found, which "disintegrated into 
active ^ separate sperm while under observation under 
the microscope. In order to confirm this interesting 
observation microscopic sections were prepared, and 
some ripe sperm-morulae found actually in the gonadial 
tubes. It is therefore established that oyster spat may 
produce ripe sexual products in the year in which they 
are born. In the experiment described here the oyster 
which gave mature male products had a maximum 
age of twenty-three weeks; it was probably younger 
than this, but there is no means of determining how 
much younger it actually was. In a paper bv the 
present writer (“Sea-temperature, Breeding, and Dis¬ 
tribution of Marine Animals,” Joum. Marine Biol. 
Assoc., vol. 12, No. 2, p. ^52, 1020) it was predicted 
that^ ^ young specimens of the European oyster (O. 
eaulis) will be found to be sexually mature.in the 
summer in which they are spawned in those situations 
where high temperatures obtain for a few months.” 
The exceptionally warm summer of 1021 resulted in 
an unusually long breeding period for oysters and in 

high temperatures ” prevailing over English oyster- 
beds for several months. In 1921, therefore, the 
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conditions over English oyster-beds compared with 
normal conditions in such oyster-breeding places as 
Arcachon, Taranto (Italy), and the spatting pools in 
Norway. 

The ~ observation here recorded is of considerable 
academic interest, and might become of practical 
interest when confirmed—as I have no doubt it can 
be—in a large number of specimens. Between Sep¬ 
tember and November this year I have been able to 
examine only eight large 1921 spat, including those 
mentioned above. Most of them gave indications of 
developing sperm, but in such small quantity that 
microscopic sections are required of them all for con¬ 
firmation. The young oyster containing ripe male 
sexual products was not ripe in the sense that all 
the gonadial tubes at the surface of the body were 
crammed with tailed sperm-morulae; and although 
there can be no doubt that the sperm from this young 
oyster were mature and were capable of effecting 
fertilisation under suitable conditions, it is not thought 
probable that ripe sperm are actually extruded by such 
small forms. There can be no doubt, however, that 
similar spat would be fully mature in the following 
summer, and would certainly breed at least as males. 
This experiment, which was made possible by a grant 
from the Royal Society, is being continued, and should 
yield—together with a large amount of spat now 
isolated from other localities—further useful material 
for investigating the sex of oysters at first maturity. 
The gonad of the young oysters examined in all cases 
indicated maleness, but the number examined is 
far too few to be of any value statistically. It is 
desirable to know the sex at first maturity of 1000 
young oysters, and as young oysters have been more 
plentiful in most localities this year than for a good 
many years, it is probable that spat born this vear 
can be identified with certainty now and isolated for 
examination next year. The sex of 192 r spat could 
be more easily determined in a large number of in¬ 
dividuals next summer, and if results were recorded 
with accuracy from many different localities we should 
obtain a total of information which would help to 
clear up the doubtful question of the sex of the 
European oyster at its first maturity. 

J. H. Orton. 

Marine Biological Laboratorv, The Hoe, 

Plymouth, December 5. 

The Flight of Thistledown. 

My attention has been directed to the letters in 
Nature of October 20 and November 10 on the flight 
of thistledown. The explanation of the phenomenon 
observed seems to me to lie in the very slow air- 
currents which are sufficient to raise the pappose 
structures of many Compositse, especially when it is 
only the pappus which is raised, the fruit having fallen 
off. 

Interested readers will find the hydrodynamics of 
fruit dispersal bv wind discussed in some detail in 
my “Origin and Development of the Compositse” 
(Wheldon and Wesley, London, 1919), and more 
briefly in my “Text-book of Botany ” (Churchill, 
London, 1921). Some of the results given may be of 
general interest, e.g . the minimum winds which will 
raise the following pappose fruits (with fruit at¬ 
tached) are: dandelion, 1 m.p.h., groundsel, f m.p.h. 
The pappus alone would be lifted by a much slower 
wind, as is shown by the fact that a current of air 
moving at 0-59 m.p.h. is sufficient to blow the com¬ 
plete fruit of coltsfoot for a considerable distance hori¬ 
zontally. James Small. 

Department of Botany, Queen’s University, 

Belfast, December 2. 
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The Study of' Agricultural Economics , 1 

By C. S. Orwin, M.A. 


I T is now about live and twenty years since 
research and educational work in agriculture 
began to be developed seriously in this country. 
Since that date a very great deal of effort has 
been expended in investigating the forces by 
which plant and animal life are controlled, and in 
bringing natural science to bear in every way upon 
the problems of food production. Work along 
these lines has been productive of most valuable 
results to the farmer; but at the same time the 
fact has been overlooked that, when all is said, 
farming is a business, and if it is to succeed as 
such it must be carried on with a clear regard for 
the economic forces which control the industry. 
So, whilst desiring nothing but the fullest recog¬ 
nition of work in the fields of natural science 
applied to the investigation of farming problems, I 
must express without any qualification the view 
that the equal importance of the study of these 
economic forces has never been adequately 
recognised. 

Educational and research work in agriculture 
which takes no account of the dominant 
importance of economics must always be ill- 
balanced and incomplete, for farming business re¬ 
quires for its proper control a consideration of 
human relationships, of markets, of transport, 
and of many other matters which should come 
within the purview of the economist, as well as, 
or even more than, a consideration of questions 
regarding the control of plant and animal growth 
with which the man of science, in the limited sense 
of the name, is concerned. No one could wish to 
deny the need for the close and continual study 
of the soil and the means by which it can be 
made to produce more abundantly; no one could 
deny the need for research work in problems of 
animal and plant life. But the main concern of 
the farmer is to know not, so much that which he 
can grow and how best to grow it as that which 
he can sell and how to sell it at a profit. Given 
the necessary capital and labour, conditions may 
be contrived under which any soil may be made 
to produce any crop; but the wisdom or otherwise 
of embarking upon any particular form of pro¬ 
duction can be determined only by a study of 
economic forces. In Bedfordshire, for example, 
considerable areas of very moderate land are met 
with given up to a most intensive form of agri¬ 
culture; but land equally suitable for a similar 
form of farming may be met with in many other 
parts of the country which is producing not a 
tenth part of the value in food products nor em¬ 
ploying a tenth part of the capital and labour, 
whilst at the same time the systems under which 
it is farmed are fully justified by the results. 

The reason of the difference, as doubtless every¬ 
one realises, is that the land in the former case is 
so situated that it has access, in the first place, to 

1 Abridged from the presidential address delivered to Section M (Agricul¬ 
ture) of the British Association at Edinburgh on September 12. 
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supplies of organic manures on an abundant scale 
and at a cheap price, and, in the second place, to 
markets crying out for its produce, whilst one or 
both of these facilities are denied to the other 
areas. In the Chilterns district of Oxfordshire 
farming a generation ago was mainly directed to 
, the production of corn and meat, and nothing that 
; has arisen out of the work of the investigators 
along lines of natural science would have called 
for any radical changes in agricultural policy on 
! these soils. But economic forces, inexorable in 
their effect, have brought about a revolution, and 
arable land previously under corn and sheep is 
now laid down to grass or occupied with fodder 
crops for the maintenance of the dairy herds 
which have replaced sheep throughout the area. 
Again, in the hill districts of England and Wales 
there occur combes and valleys admirably adapted 
by soil and climate to the production of potatoes, 
and the highlands of Devonshire and Somerset 
may be cited in illustration. In these places, how¬ 
ever, in the majority of cases, even though good 
I markets may exist—Somerset, for example, im¬ 
ports potatoes—the lack of transport facilities 
makes it impossible for the farmers to produce 
anything which does not go' to market on four 
! *egs. 

Coming last to the question of human rela- 
I tionships, we find that it is possible to organise 
much more intensive forms of agriculture than 
! any of our own, which would be an enormous 
advantage to a consuming nation like Britain; 
examples of such are to be met with in varying 
| degrees of intensity in many countries. The 
Chinese, one reads, have increased production per 
i unit area to an almost incredible extent, and in a 
lesser degree a similar state of affairs exists in 
parts of France and in Belgium (so often held up 
1 to us in this country as a model of productive 
capacity which we should strive to emulate). But 
in all these places the results are achieved only 
by a prodigal use of labour. The nation gains, 
no doubt, in the volume of produce available for 
its consumption, but the individual producer, de¬ 
prived under this system of the opportunity to 
apply his manual effort in conjunction with an 
adequate amount of capital and land, is sacrificed 
to the consumer’s advantage, and is driven to 
spend himself, year in and year out, for a reward 
i for his toil to which the British worker, with so 
many alternative openings in more profitable 
: directions available for him under our industrial 
system, would never for one moment submit. 

These few illustrations may serve to> indicate 
the over-riding importance of the economic factor 
in farming just as in any other business. It is a 
common experience in industry that many scientific 
and technical processes are possible which are not 
profitable, and it is in the light of the profit that 
| they leave that all of them must be judged. 
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Economic conditions are subject to continual 
change, and the variations may be both sudden 
and extreme. This makes it the more needful to 
be continually recording experience and to 
examine it for the facts that emerge from, which 
to obtain guidance for future policy. Much in¬ 
formation is required both for national and in¬ 
dividual guidance. Of late years, for example, 
there has been much advocacy of more intensive 
cultivation of the soil; it is said that by closer 
settlement and more intensive methods^ the pro¬ 
duction from the land could be much increased. 
On the other hand, there are those who advocate 
a development of extensive farming as being the 
only means by which to- attract capital to the land 
and to pay the highest wage to the worker. Both 
sides to this controversy can'and do produce evi¬ 
dence in support of their views, and some figures 
derived from a survey made by my colleague, Mr. 
J. Prvse Howell, will serve to illustrate both. The 
total area surveyed was 9,390 acres, divided into 
fifty-two farms of various sizes, and the region 
was selected by reason of the uniformity of the 
general conditions. All available data for each 
holding were collected, and after grouping the 
farms according to acreage the figures were 
thrown together and averaged for each group, 
with the following result:— 

Production per Unit of Land and per Unit of 
Labour from Holdings of Various Sices. 
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It will be noted that the conditions under which 
the farming is carried on in the various groups 
show no material differences as between one group 
and another, except in the matter of area. There 
is a tendency for rent to fall as the size of the 
holdings increases, but it is not pronounced, and 
in one case (Group IV.) the percentage of grass¬ 
land to arable land is considerably higher than in 
the rest; but, considering the variations which 
must be expected in the conditions prevailing 
over any area of fifteen square miles, it may 
be claimed that in respect of altitude, quality of 
land, and proportion of arable to grass the hold¬ 
ings in these five groups are fairly comparable. 
Taking the results as they stand, the fact emerges 
that employment and production vary inversely 
with the size of the holding, but that the pro¬ 
duction per man employed varies directly with 
the size of the holding. Thus, on one hand, 
the advocates of closer settlement and the in¬ 
tensive methods which must necessarily follow if 
men are to live by the cultivation of small areas 
of land would seem to be justified in that the 
results shown by the survey indicate the highest 
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amount of employment and the greatest product- 
value in the smaller groups. On the other hand, 
the advocates of more extensive methods of farm¬ 
ing can point to their justification in that it is clear 
that the efficiency of management is greatest in 
the larger groups if the standard of measurement 
be that of product-value per man employed. 

However, it is clear that either party is drawing 
conclusions from incomplete data. The efficiency 
of any farming system can be judged only by an 
examination of the extent to which all the factors 
of production are utilised and balanced under it. 
Each of the assumptions made from the figures 
above ignores entirely the factor of capital. Land, 
labour, and capital are all required for production, 
and the optimum system of farm management is 
that which utilises all three together so as to 
secure the 'maximum result from each. If in¬ 
formation were available as to the capital utilised 
in each of the five groups in the survey it might 
be found that in the smaller groups labour was 
being wastefully employed, and that an equal 
number of men working on a larger area of land 
with more capital, in the form of machinery equip¬ 
ment, would produce an equal product-value per 
unit of land with a higher rate of output per man 
employed. Equally it might be found that in the 
larger groups the use of more labour, or a re¬ 
duction in the area of land, might produce the 
same product-value per man with a higher rate 
of output per unit of land. Obviously there can 
be no absolute answer to the question of what 
constitutes the most economical unit of land for 
farm production. The quality of land in certain 
cases, and market, transport, and climatic con¬ 
ditions in many more, make it impossible to deter¬ 
mine even within wide limits the size of the hold¬ 
ing on which the principal factors of production 
can be employed with maximum effect. Within 
similar areas, however, and in limited districts, 
much work can and should be done by agricultural 
economists to collect evidence on this point for 
the information of all concerned with the adminis¬ 
tration of land. 

Another matter of the utmost importance to the 
farmer and to< the public alike, and one which is 
crying out for investigation on a large scale, is 
the distribution and marketing of farm produce. 
Attention has been directed many times to the 
discrepancy between the price realised by the pro¬ 
ducer and the price paid by the consumer for the 
same article. In connection with market-garden 
produce, for example, the Departmental Com¬ 
mittee on the Settlement or Employment on the 
Land of Discharged Sailors and Soldiers stated in 
their Report (Cd. 8182, 19x6) that “the disparity 
between the retail prices paid for market-garden 
produce in the big towns and the small portion 
of those prices received by the growers is utterly 
indefensible. It demonstrates a degree of econ¬ 
omic waste which would ruin any other industry.” 
No evidence was published by the Committee as 
to the facts upon which this conclusion was based, 
but a recent inquiry made by the Ministry of Agri- 
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culture into the prices prevailing at various stages 
in the distribution of vegetables in London may be 
quoted in confirmation of it. Figures were col¬ 
lected to show the amount received by the pro¬ 
ducer, the wholesaler, and the retailers for various 
classes of everyday garden stuff, with results as 
shown below. 


Producer's, Wholesaler's, and Retailers' Prices 
for Market-garden Produce, January, 1921. 


Producer... 

Cab¬ 
bages, 
meuium 
grade, 
per doz. 
5 . d. 

0 3 

Cab¬ 
bages, 
bottom, 
grade, 
per doz. 
s. d. 

O 2.\ 

Cauli¬ 
flowers, 
top 
grade, 
per doz. 
s. d. 

3 0 

Sprouts, Tur- 
top nips, 

grade, medium 
per grade, 

28 lbs. per cwt. 
s. d. s. d. 

3 6 30 

Wholesaler 

I O 

0 9 

3 0 

5 6 

Retailers— 

(a) Stalls and barrows 

2 6 

2 0 

6 0 

— 14 O 

(&) Suburban shops ... 

3 0 

2 6 

8 0 

— 14 O 

(c) Stores and high- 

class shops 

4 0 

3 0 

10 0 

14 0 18 S 

One has only to glance at the prevailing methods 


of distribution to realise their wastefulness. The 
street in which I live contains ten houses, and 
each day four milk-carts, three bakers 5 carts, 
three grocers’ carts, and two butchers’ carts 
deliver food to them. Twelve men, horses, and 
carts, not to mention a host of errand-boys on 
» foot and on cycles, to deliver food to ten families ! 

At the present time labour problems afford ; a. 
useful example of the need for further investiga¬ 
tion of the economic problems of agriculture. The* 
labourer is often blamed for results which are 
due to the inefficiency of the farmer as a manager. 
When wages were low it may have been that the 
labourer was the cheapest machine, but in pro¬ 
portion as his remuneration approaches more 
nearly to the standard of reward in competing 
industries, so will the necessity for making his 
work more productive be intensified. The value 
of the output from the farm per man employed is 
not. the only measure by which to gauge the effici¬ 
ency of the management, but is certainly one of 
primary importance. A man with a spade can 
dig an acre of land in about two weeks at a cost 
to-day of about 4I. 10s.; a horseman and a pair 
of horses can plough an acre in about a day and 
a half at a cost of about iL 155.; a farm mechanic 
on a tractor can break up an acre in about a 
quarter of a day, and although in the absence of 
sufficient data the comparison cannot yet be com¬ 
pleted by reference to the cost of motor plough¬ 
ing, it is fairly safe to'suggest that when all the 
factors are considered—speed, less dependence 
upon atmospheric and soil conditions, as well as 
actual cost—there, will be a still further advantage 
to be derived by investing the manual worker with 
the control of mechanical power. Thus it may be 
that high labour costs to-day are due in many 
cases less to the inefficiency of labour and more 
to the inefficiency of management. 

• In a recent issue of the Times an agricultural 
writer expressed the view that if the means existed 
for determining the proportion of the net returns 
of agriculture accruing to-day to labour, it would 
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be found that labour was taking an excessive toll 
of farming results. This view is probably very 
generally held, and it affords a good example of 
the misconceptions which may and do arise in 
people’s minds in the absence of exact information 
upon which to base their assertions. This happens 
to be one of the questions which have been the 
subject of investigation at Oxford, though only 
on the small scale that the means at the disposal 
of the University have admitted. An investigation 
was made before the war of the distribution of 
the net returns of agriculture as between land¬ 
lord, farmer, and labour. It was found that the 
proportions accruing to each of the three interests 
varied hardly at all, and that it would be safe 
to say that 20 per cent, of the total was going to 
the landlord, 40 per cent, to the farmer, and 40 
per cent, to labour before 1914. Taking the above 
proportions, and calling each of these shares 100, 
the proportion of distribution between the three 
interests varied during the following six years as 
shown below:— 


Distribution of the Net Returns from Fanning 
between Landlord, Farmer, and Labour 
during the years 1913-14—1919—20. 


Year. 


Landlord. 

Farmer. Labour. 

1913-14 (standard) 


IOO 

IOO 

IOO 

I9H-I5 . 


97 

104 

99 

1915- 16 . 


94 

108 

98 

1916-17. 


91 

115 

94 

1917-18. 


90 

III 

99 

98 

1918-19. 


87 

115 

1919-20. 


89 

109 

102 

The figures are 

interesting in several ways. 

In 


the first place they seem to disprove the suggestion 
referred to above, that labour has been taking an 
undue share of the net returns from farming, for 
an examination of the figures in the “ Labour 5> 
column shows that until the institution of the 
Agricultural Wages Board in 1917 the tendency 
was in the direction of a slight but steady reduc¬ 
tion in the proportion coming to the workers; the 
effect of the Wages Board Orders was to steady 
this tendency and, ultimately, to bring labour 
back approximately to the position it occupied in 
I 9 I 3"“ I 4« ^ the figures could have been continued 
for another year it is likely that they would show 
a material increase in the workers’ share, but, 
even so, it would be found that this increase had 
been achieved without reducing the farmer’s share 
below his pre-war proportion. In the second place, 
the figures confirm the experience of landowners 
in that the landlord has received no part of the 
increased prosperity of farming, whilst, as every¬ 
one knows, his expenses of maintenance have 
enormously increased. Briefly, the situation is 
that, thanks to the Agricultural Wages Board 
(and its appointed members may take heart from 
the fact), the workers have been maintained In 
the same position as regards their share in the 
net returns as that in which they were before the 
war,^ whilst the farmer has received his share in 
the increase realised during the past few years, 
together with that which would have gone to the 
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landlord had the pre-war scale of distribution been 
maintained. Rents and wages under normal con¬ 
ditions are slow to adjust themselves to changes 
in farming fortune, and, except in a time of violent 
economic upheaval, it is right that this should be 
so, for if the landlord may be regarded as a deben¬ 
ture holder, and labour as a preference share¬ 
holder, then the farmer, as the ordinary or de¬ 
ferred shareholder, has to bear the brunt, and if 
he must take the kicks so also is he entitled to 
the halfpence. 

Turning now from problems in which either the 
nation generally or whole classes of the industry 
are concerned, it may be stated that there are 
many economic problems arising on the farm 
itself in the solution of which the individual farmer 
should be able to derive help from the economist. 
Some of these problems are so simple that their 
solution should be obvious, but the fact remains 
that waste in its most easily eliminated forms is 
constantly to be met with on the farm. The need 
for the study of the economic use of manual 
labour has already been referred to in another 
connection, but, granted that the balance between 
the employment of land, capital, and labour on 
any farm has been established, cases are continu¬ 
ally met with where labour is being mismanaged. 
It is a not uncommon practice at threshing-time 
to take the horsemen from their work to assist at 
threshing, and as this operation can be performed 
only in dry weather, it may be assumed that 
the horses might usually be employed on thresh¬ 
ing days. With manual labour costing about 
7s. 6 d. a day and horses about 5s. a day, the 
advantage of hiring casual labour for threshing, 
even at high rates of pay, will be obvious when 
it is remembered that the horseman whose horses 
are standing idle represents a daily cost for the 
manual work performed by him of some 185. On 
a Midland counties farm, where the maximum 
possible horse-hours in a certain week in November 
last were 238, the time actually worked by horses 
was found to be eighty-seven, owing to threshing 
operations, and the ^wastefulness of the labour- 
management In such a case is obvious.. Again, 
employers In certain cases object to paying Satur¬ 
day overtime to men willing to work, because 
overtime payments are at a higher rate than those 
for ordinary time, but they overlook entirely the 
fact that the Agricultural Wages Board provides 
no overtime payments to the horses, and thus the 
cheapest horse-labour on the farm is that per¬ 
formed on Saturday afternoon at overtime rates of 
pav to the horsemen. 

Everyone realises, of course, the importance of 
keeping horses busy, but not everyone thinks how 
heavily the. cost of manual labour is increased by 
idle horses. The maximum number of working 
days in a year is 312, a total obviously impossible 
of attainment in practice. Such records as are 
available show that the days actually worked by 
horses on the farm will not usually exceed four- 
fifths of the maximum. More time may be lost in 
summer than In winter, a fact not generally real- 
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ised, and the period of maximum unemplovment 
falls between haymaking and harvest. The busv 
seasons are, of course, the autumn and the spring, 
when the preparation of the ground for winter and 
spring corn is going actively forward. In the year 
1918 figures were collected to show the percentage 
of days worked compared with “possible days’" 
in each month on four farms distributed pretty 
evenly over England, and the results, thrown to¬ 
gether, are as follows :— 

Percentage of Days Worked to Possible Horse- 
days on Four Farms in 1918. 


January 

Per cent. 

... 67 

July . 

Per cent. 
... 38 

February 

82 

August 

... 65 

March 

77 

September ... 

... 78 

April. 

74 

October 

So 

May ... 

70 

November ... 

67 

June. 

56 

December 

64 


Although the figures represent an average of 
four farms, it is noteworthy that the results on 
the individual holdings varied one from another 
in degree only, and that the months of maximum 
and minimum employment were the same in every 
case. The loss of time is far more serious than 
many people realise. The maximum possible 
horse-days in'the year are 312, and the cost per 
day of the horses on the above four farms on this 
basis was 2s. yd., whereas, owing to the time lost,* 
the cost on the basis of days worked was 35. yd. 
Whilst some difference is inevitable, so great a 
discrepancy as these figures reveal can be avoided 
by skilful management, and one of the tests of 
the farmer’s efficiency is provided by an examina¬ 
tion of the distribution of horse-labour throughout 
the year on his farm. His cropping and other 
work should be so contrived as to provide for the 
uniform utilisation of horse-labour month by 
month. Under skilful management the differences 
in the number of days wwked by horses from 
year to year are extraordinarily slight. On an 
East Midlands farm, employing twenty-three 
horses, the days worked per horse during the past 
six years have been as follows :— 

Year 1913-14 1914-15 1915-16 7916-17 1917-18 7918-79 

Days worked 

per horse 250*25 247 243 236 243 244*5 

It may be noted, in passing that figures such as 
those given for the seasonal employment of horse- 
labour emphasise the need for a study of the place 
of the agricultural tractor in farm management, 
for the busiest times of* the year synchronise, 
more or less, with the seasons when the weather 
is more uncertain and suggest that the application 
of speedier mechanical power to field operations, 
in substitution for slower horse-power, 'would 
result in economic advantages in certain cases. 

In connection with the study of economics on 
the farm the question of agricultural costings 
naturally suggests itself. Farmers, as a class, 
are not accountants and much less are they cost 
accountants, but this has not deterred many of 
them from taking part in discussions of farming 
costs which have been going on in the Press and 
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in the Food Controller's offices for some time past, 
and the confusion of thought on the question of 
what cost of production really is which these dis¬ 
cussions have revealed is evidence of the need for 
study and education "in costing processes. Few 
things can be of greater sendee to the farmer than 
scientific book-keeping carried out and interpreted 
with proper understanding, but few things can 
deceive him more than costing wrongly conducted 
or misinterpreted. 

Lastly, I want to urge, and particularly before a 
gathering such as this, the importance of agri¬ 
cultural economics in agricultural education. The 


fact is realised, no doubt, by many teachers, but 
until a sufficient body of data bearing on the study 
of farm management can be made available to 
them it is impossible for them to give to the teach¬ 
ing of practical agriculture that solid economic 
basis which is fundamental, and the teacher is 
driven to include in his instruction much to which 
the economic test has never been applied and to 
exclude more for which no basis for teaching 
exists at all. Given the requisite body of in¬ 
formation it would not only be possible but also 
necessary to recast the whole foundations upon 
which the teaching of practical agriculture rests. 


Black Coral as a Charm for Rheumatism. 

Bv Prof, I. Stanley Gardiner. F.R.S. 


M r. C. H. POWNALL, of Banjoewangi, 
Java, has sent to Nature office a letter 
accompanying three bracelets made from the horny 
skeletal substance of a soft coral or Gorgonian, 
known to science as Plexaura. This forms great 
branched growths which are abundant on the 
outer or seaward sides of coral reefs at from 10 
to 40 fathoms, but in protected situations almost 
reaching the surface. All corals are formed by 
anemones, and the one in question here possesses 
eight feathered tentacles round the central mouth. 
The original anemone of a “colony,” as the whole 
animal is termed, settles on the bottom and buds 
off other anemones from its sides, these in turn 
giving birth to further children. All remain at- 
' tached to one another by canals, so that the whole 
growth forms a single, many-mouthed animal. It 
takes the form of long branches, the whole simu¬ 
lating a broom-like shrub growing upon the 
bottom of the sea* The skeleton is in the centre 
of the stems, and consists of an axis of black, 
horny substance in each branch, surrounded by 
the living tissues of the anemones, these further 
strengthened by scattered spicules of carbonate of 
lime. Generally, the branches are regarded as 
belonging to some form of submarine plant, to 
which the name Akar Bahar is given in the 
Malay Archipelago. 

The bracelets, which are the cleaned, horny 
axes of stems twisted into rings, are “credited 
with the virtue of curing rheumatism.” “There 
are,” says Mr. Pownall, “many doctors in the 
Malay Archipelago who advise their patients to 
make use of them. They acknowledge that the 
bracelets do good, although they cannot account 
for it. It has been suggested that the substance 
is radio-active. Personally, I can testify that, 
during a residence of forty-seven years in this 
part of the world, I have never met a person who 
has used, one of these bracelets without deriving 
benefit from it. The bracelets are usually worn 
on the left arm. All natives are firmly convinced 
of their efficacy, and all seamen and others who 
are much exposed to the wet make use of them. 
They maintain that they must be used quite plain; 
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any ornamentation of gold or silver renders them 
useless.” 

Rheumatism is, of course, one of those diseases 
which can have as many causes as there are 
weeks in the year. Any concretions in any part 
of the body, however caused, may give the regular 
symptoms. The close association of rheumatism 
with malaria is well known to every tropical 
traveller, and malaria is particularly rife among 
coast-dwelling people. In some cases the symp¬ 
toms described by the malarial patient are such as 
are usually associated with rheumatism. The 
present writer, while living in a small tropical 
island, Rotuma, ran out of quinine, which he had 
found quite effective. His reputation, however, 
had been established by that time, and he then 
found a mixture of cascara, brown sugar, and 
methylated, spirit equally good. Probably these 
bracelets, if he had had them, would have been 
quite effective to produce similar faith cures. 
They exhibit absolutely no trace of radio-activity, 
and are not composed of a substance which could 
produce any direct effect. A lady who is a 
victim to rheumatism has worn one of these 
bracelets for a month, with considerable 
comfort and a satisfaction which she herself 
laughs at. 

The association of the bracelets with rheu¬ 
matism in the Malay Archipelago is interesting, 
because the use of similar bracelets merely as 
articles of adornment seems to be widely spread 
among- fisherfolk from Suez to the most distant 
islands of the Pacific. They are made either of 
the stems of some Gorgonian such as the above, 
or of the true black coral (Antipatharia), in which 
the central horny rod is slightly hollowed. In 
the Maldives, growths dredged up by the present 
writer, after he had taken what he required, were 
eagerly divided up by his native crew, and a large 
piece was taken by the Sultan's representative to 
be presented on his return to court. The orna¬ 
ments made were exclusively used by the women. 
Other coloured Gorgonians obtained at the same 
time were quite neglected. One of the black 
sailors, originally recruited at Zanzibar, on 
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H.M.S. Seaiark in 1905 always wore a pendant 
of black coral under his blouse, and all the black 
“boys ” on board begged pieces from us “to keep 
them from drowning.” Inquiries show, too, that 
black ornaments, bracelets, rings, and pieces 
strung into necklets are common on all coasts 
from Zanzibar to Singapore. They are usually 
described as wood, but, as it is stated that the 
ends overlap or that the bracelets or rings are 
spiral, they are probably of coral. A Japanese 
professor says that black coral is much valued 
in China and Japan, and largely used by coastal 
people for jewelry. Branched growths are not in¬ 
frequently brought up on the hook when fishing 


outside coral reefs, but, while there are frequent 
indications of local use, there is no regular fishery 
for such as an article of commerce. 

Rheumatism would seem to be particularly a 
“ charm ” disease. All over England a potato 
is carried in the pocket as a remedy, and several 
ladies residing in Cambridge derive great benefit 
from the permanent presence of horse chestnuts 
below their couches. Rings of metal—tin in many 
parts of the West—are a regular specific. One of 
the black bracelets in question has a decorative 
value of its own. We wonder, however, whether 
the ladies might not find Chinese jade a still better 
specific. 


Obit 

J. M. Dodds. 

Y the death of John Macalister. Dodds on 
November 13 last Cambridge has lost a great 
gentleman, while many people, both inside his col¬ 
lege and outside, have lost a most kindly, helpful, 
and amusing friend. He took his degree as fifth 
wrangler in 1881, and returned from Glasgow to 
Peterhouse as bursar and mathematical lecturer in 
1884, since when he had resided in college continu¬ 
ously. He lectured, as usual, on November 12, and 
was found dead in his chair the following morning. 
Apparently the only published paper he was con¬ 
nected with was one on the value of the B.A. unit 
of resistance (R. T. Glazebrook and J. M. Dodds, 
Phil. Trans., 1883). 

On returning to Cambridge Mr. Dodds gave ad¬ 
vanced lectures on the theory of sound for some 
years, in addition to his routine work, ■ but hence¬ 
forth his main interest lay in the theory of numbers, 
the theory of groups, and kindred topics. Particu¬ 
larly was he interested in the theory of numbers, 
and he worked at it incessantly. I have heard him 
say that he tended to lose interest when the continu¬ 
ous variable was introduced into that beautiful sub¬ 
ject. Indications are not lacking that such feelings 
were shared by Gauss himself, but In reality the 
leaning of Mr. Dodds was towards ancient, simply 
stated, and difficult problems of a pre-Gaussian 
kind. He was extraordinarily astute, for example, 
in the application of Fermat’s famous principle of 
infinite descent. Formal algebra, too, had a great 
fascination for him, 

A word must be said of his generosity in working 
at a problem with a colleague; the algebraical 
avenue being left to him, Mr. Dodds was untiring 


nary. 

in his efforts until the inquiry became hopeless or 
the question was determined. One habit of his is 
probably now obsolete; each long vacation he made 
a complete set of solutions of the Tripos papers that 
had just appeared. Younger generations do not, I 
think, regard that as being any longer a task that 
provides mental exhilaration, even supposing the 
problems come out. 

This is not the place to dilate on the wide know¬ 
ledge of books and human beings that vast reading 
and irresistible social powers had given Mr. Dodds, 
yet no account of him can be complete without an 
allusion to what was, it may be, the most marked 
feature in his attitude on general questions. He was 
an intense and innate conservative; the smallest sug¬ 
gestion of change always seemed to arouse his in¬ 
stant opposition. As he was an acute dialectician, 
this might easily have become exasperating, but he 
was so big, so strong, and so laughingly good- 
natured that the almost inevitable did not happen. 
If he sometimes laughed at others, he often laughed 
at himself. J. H. G. 


We regret to announce the deaths, on December 9, 
of Lord Lindley at the age of ninety-three years, 
and, on December 11, of Lord Halsbury at the age 
of ninety-eight years. Both were elected fellows of 
the Royal Society under the special clause which 
permits the admission of members of the Privy 
Council—Lord Lindley on January 20, 1898, and 
Lord Halsbury on January 13, 1887. It may be 
recalled that Lord Lindley was the son of the late 
Dr. John Lindley, professor of botany in University 
College, London. 


Notes. 


On Saturday, December 10, the Official Referee 
under Part I. of the Safeguarding of Industries Act 
gave his decision on the complaint that santonin has 
been improperly included in the list of goods upon 
which import duty must be paid. The drug is derived 
from flowers grown almost exclusively in Southern 
Russia and Turkestan, and is extracted by a simple ! 
process which does not appear to demand professional j 
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skill; its application is medicinal as distinguished from 
chemical, but the evidence on the question whether it 
should be regarded as a “fine chemical 5 * was most 
conflicting, and emphasised the difficulty which may be 
experienced in defining a “synthetic organic chemical ” 
within the meaning of the Act. After two hearings 
Mr. Cyril Atkinson, K.C., expressed the view that the 
word “chemical ” is not a scientific term, but implies a 
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distinctive substance which is, generally speaking, 
brought into being by a chemical reaction, or primarily 
used for taking part in a chemical reaction ; whilst 
“ fine ” “chemicals are those which are manufactured 
by processes involving chemical skill. Furthermore, 
he ruled that santonin be removed from the list, on 
the ground that it is not brought into existence by 
processes of chemical action, and is not applied in 
chemical changes; thus Its Inclusion would not benefit 
the industry, but would only tend to raise the price 
of a useful drug. 

We regret to note that the Irish Naturalist has 
reached a very critical stage in its existence, and 
unless a practical scheme is forthcoming which will 
place the magazine in a better financial position, pub¬ 
lication will cease at the end of the year. At present 
costs the annual loss is estimated at 50 1. per annum. 
The Irish Naturalist has served for thirty years with 
conspicuous success under the able guidance of the 
present editors as the mouthpiece of students of 
natural history in Ireland, and we hope that a work¬ 
able scheme will be evolved to save the periodical for 
future workers. But the general question is a much 
larger one. All magazines of this kind, with a special 
appeal and a limited circulation, are labouring under 
similar difficulties, and unless something is done many 
will be forced to cease publication. Raising the price 
only results in a reduction of the number of sub¬ 
scribers. It would be a thousand pities if they have 
to be abandoned. They perform a useful and valuable 
service In the stimulation of interest in natural history, 
and by the publication of the results obtained by local 
workers. We feel that the whole question is one 
which demands sympathetic consideration by one or 
other of the national scientific societies, such as the 
Royal Society, the British Association, or the Conjoint 
Board of Scientific Societies, or even by the Govern¬ 
ment itself through the Board of Education. 

A Chadwick public lecture on “The History of the 
Doctrine of Infection ” was delivered by Dr. Charles 
Singer on December 8 in the Barnes Hall, Royal 
Society of Medicine. Dr. Singer pointed out that 
primitive folk regard everything as being “infectious ” 
—that is, communicable—and believe that, by a pro¬ 
cess of “sympathetic magic,” moral qualities and 
powers pass from person to person, and that physical 
attributes are similarly conveyed from object to object. 
Sanitary legislation among many primitive peoples is 
based on this doctrine of “sympathy.” The classical 
writers of antiquity who deal with medical topics for 
the most part regarded epidemic diseases as being con¬ 
veyed by an atmospheric element, or “miasma^” and 
only a few diseases as being transmitted from person to 
person, while the laymen of the same period laid more 
stress on conveyance from person to person. From the 
twelfth to the sixteenth centuries medical teaching 
was mainly derived from Arabian writers, who adopted 
much the same view as the classical writers. In 1543 
Hleronymo Fracastoro, of Verona, published a work, 
“ De Contagionibus, ” in which infection was regarded 
as being due to small seeds or semina, too minute to 
be seen, but capable of multiplication, and specific for 
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each infectious disease. These views became widely 
adopted, and the general phenomena of epidemics were 
closely studied, so that by the commencement of the 
eighteenth century the materials for a theoretical solu¬ 
tion of the problem of the nature of Infection were 
well-nigh complete. 

The Air Ministry has announced that the second 
Air Conference will be held at the Guildhall, London, 
on February 7-8 next. The conference, which will 
be opened by the Lord Mayor of London, will deal 
chiefly with the future of aviation, with special refer¬ 
ence to its development as a regular and speedy form 
of commercial transport. The papers presented will 
be divided into two main groups, the one dealing with 
civil aviation in general and' the other with technical 
problems. The whole of the second day will be 
devoted to discussions arising out of the previous day’s 
papers. The Secretary of State for Air will preside 
during the civil aviation portion of the proceedings, 
and Lord Weir of Eastwood during the technical ses¬ 
sions. The principal paper on civil aviation will be 
read by Lord Gorell, Under-Secretary of State for 
Air, who will give a general account of progress at 
home and abroad, and will direct attention to the 
ways and means whereby the development of civil 
aviation may be best furthered; in this connection 
Lord Gorell will endeavour to enlist the practical co¬ 
operation of business and other interests. The chief 
technical paper will be read by Mr. F. M. Green, of 
Sir TV. G. Armstrong, Whitworth Aircraft, Ltd. The- 
London terminal aerodrome at Croydon will be open 
for inspection on February 6, and demonstrations of 
amphibian aircraft alighting on the Thames will also- 
take place during the period of the Conference. 

The library of the Chemical Society will be closed 
for the Christmas holidays at 1 p.m. on Friday, 
December 23, and will reopen at 10 a.m. on Thurs¬ 
day, December 29. 

According to the Times, a report has reached 
Norway from Moscow that a Russian expedition, at 
present exploring in Siberia, has found the bodies of 
the two lost men of Capt. R. Amundsen’s expedition 
near the mouth of the Yenisei river. These two men 
left the Maud in October, 1918, in the vicinity of Cape 
Chelyasldn in the hope of making their way to the 
fishing settlements on the Lower Yenisei, a distance 
of some 700 miles across the barren tundra. They 
carried dispatches from Capt. Amundsen. A Nor¬ 
wegian search expedition' looked unsuccessfully for 
traces of the two men along the coast of north-western* 
Siberia In the autumn of 1920, as soon as news frour 
Amundsen reached Norway reporting their departure. 

The Massachusetts Institute of Technology Is again- 
without a president Dr. Ernest Fox Nichols, who* 
was inaugurated last June to succeed the late Dr. 
R. C. Maclaurin in that office, was taken ill imme¬ 
diately after the ceremony. The illness has resulted, 
his physicians report, in “ certain physical limitations, 
some of them probably permanent,” which would 
make it unwise for him to assume the responsibilities 
of the position. He has therefore sent in his resigna- 
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tion, which has been regretfully accepted by the execu¬ 
tive committee. Dr, Elihu Thomson, chief engineer 
of the General Electric Co., who served as acting 
president after Dr. Maclaurin’s death, has again been 
appointed temporary head of the institute. The 
physical disqualifications under which Dr. Nichols 
labours will not restrict his activities in the simpler life 
of scientific investigation, and he hopes accordingly to 
return to the research laboratory and to resume the 
work, connected with certain problems of lighting, 
which he interrupted to accept the offer of the presi¬ 
dency. 

An account is given in the Times of a recent ascent 
of Mount Kilimanjaro, the extinct volcano in the 
Tanganyika territory of East Africa. Discovered by 
German explorers in 1848, the summit was first 
reached in 1889 by Dr. H. Meyer, and since then 
it has been scaled several times. The last 
ascent, which took place in October this year, was 
made by Messrs. C. Gillman and P. Nason. No great 
difficulty was encountered in reaching the Saddle 
Plateau, which, at a height of some 15,000 ft., 
separates the two peaks of the mountain, Mawenzi, 
the rocky one rising to 17,570 ft., and Kibo, the ice- 
capped one, rising to 19,720 ft. The rarefied atmo¬ 
sphere forced two of the party and several native 
carriers to give up the attempt at altitudes varying 
from 16,000 ft. to 18,500 ft. The top was reached only 
with difficulty on this account. Many photographs 
were secured. Mr. Gillman notes that a comparison of 
the actual extent of the ice with that indicated on 
Dr. Meyer’s photographs proves a considerable shrink¬ 
age of the glaciers, especially on the south-east, east, 
and north side of the peak of Kibo. 

The following are among the lecture arrangements 
at the Royal Institution before EasterProf. J. A. 
Fleming, six lectures adapted to a juvenile auditory 
on electric waves and wireless telephony, beginning 
on Thursday, December 29. On Tuesday afternoons, 
commencing on January 17, there will be two lectures 
on “Physiology as Applied to Agriculture,” by Dr. 
F. H. A. Marshall; three by Prof. H. H. Turner 
on “Variable Stars”; five by Sir Arthur Keith on 
“ Anthropological Problems of the British Empire- 
Series I. : Racial Problems in Asia and Australasia”; 
and two by Dr. J. W. Evans on “Earth Movements.” 
On Thursday afternoons Mr. Seton Gordon will give 
two lectures on “Mountain Birds of Scotland and 
Sea Birds and Seals”; Sir Napier Shaw, two on 
“Droughts and Floods”; Prof. A. G. Perkin, two 
on “ Dyeing: Ancient and Modern’!; Prof. H. 
Maxwell Lefroy, two on “The Menace of the Insect 
Pest: The Balance of Life in Relation to Insect Pest 
Control”; Dr. P. Chalmers Mitchell, two on “The 
Cinema as a Zoological Method ”; and Prof. A. M. 
Hmd, two on “Landscape Etchers: New and Old.” 
On Saturdays there will be six lectures by Sir Ernest 
Rutherford on “Radio-activity.” The first Friday 
evening discourse will be given on January 20 by 
Sir James Dewar on “Soap Films and Molecular 
Forces. Succeeding discourses will probably be given 
by v iscount Burnham, Sir Francis Younghusband, 
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Prof. W. D. Halliburton, Dr. R. S, Watson, Prof. 
J. Joly, Dr. C. M. Wenyon, Prof. T. R. Merton, Dr! 
A. P. Laurie, Prof. F. G. Donnan, Mr. A. B. Walkley' 
and others. 

The Report of the Committee on Ancient Earth¬ 
works and Fortified Enclosures issued bv the Con¬ 
gress of Archaeological Societies for 1920 indicates that 
the damage anticipated from military entrenchments 
and other activities during the war has not been 
serious. . Attention is directed to the rapid destruction 
of the hill-fort at Penmaenmawr by a quarrying com¬ 
pany, and it is pointed out that the Act contains no 
provision for the payment of compensation to the 
owners of any ancient monument who would suffer 
pecuniarily if it were taken over by the public. 
Bokerly Dyke, on the borders of Dorsetshire and 
Hampshire, is suffering greatly from the burrowing 
of rabbits, but it is not clear that this constitutes the 

neglect which would justify the Ancient Monu¬ 
ments Board in taking action for its preservation. 

The seventh Scientific Report of the Investigations 
of the Imperial Cancer Research Fund, which has 
recently been issued, cannot be said to throw much 
further light on the problem of the causation and pre¬ 
vention of malignant disease, although its contents 
have much scientific value and represent a consider¬ 
able volume of research work which may be pre¬ 
liminary to more important later results. Long- 
continued study of transplantable tumours In the 
mouse and rat has shown that many of the charac¬ 
teristics of these tumours are consequent on slight 
biological differences subsisting between the cells of 
the organism in which the propagable tumour arises, 
and the cells and fluids of the successive hosts of the 
same species in which it is growing. The minute and 
painstaking investigations detailed in this report on 
the fundamental physiological processes of normal 
and cancerous cells, although no; completed, have 
great value. The experiments by Drs. Murray and 
Woglom described in the report are important as 
throwing, light on the means by which cancer can 
be artificially produced and on the cell changes occur¬ 
ring in the affected parts. It may be hoped that con¬ 
tinuation of this investigation will throw new light on 
the origin of cancer not artificially produced. 

The Department of Public Health of the Ministry of 
the Interior (Egypt) have recently published an in¬ 
structive report by Prof. W. H. Wilson on the nutri¬ 
tive values of rations issued to officials and other public 
employees. Owing to the fact that a considerable 
proportion of the protein is supplied as vegetable pro¬ 
tein, it was necessary to estimate its biological value, 
and to this end the author has utilised the results of 
k. Thomas, although, as he remarks, these can be 
regarded as only approximately correct. Prof. Wilson 
bases his conclusions as to the sufficiency of a diet 
upon the following considerations. Fie holds that 
the daily intake of available animal protein should 
not be less than 40 gm., that the fat intake should 
not fall below 30 gm., and the gross Calories 
should vary from 2600 for sedentary to 3450 for 
moderate or “hard” labour. It appears that several 
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of the Ministry of Education’s ration scales are defec¬ 
tive, and all those of the Ministry of War. Respect¬ 
ing the latter he writes : “ Presumably the men are 
able to supply themselves from a canteen ; this, how¬ 
ever, can hardly account for the low level of what 
is stated to be the active service ration.” This latter 
is defective to the extent of 543 Calories in respect of 
available energy, 14 gm. on the fat account and 5-5 gm. 
of protein. The following remark is of interest: “ In 
February, 1919, the writer recommended that, in view 
of the number of relapses and high mortality from 
pellagra among the patients at the ’Abbasiya Asylum 
on a diet the protein biological value of which was 
49*5 (the diet being satisfactory in other respects), that 
this should be raised to 60. The result has confirmed 
the correctness of the assumption upon which the 
suggestion was made, a vert' remarkable diminution 
having taken place in the incidence and mortality from 
pellagra.” 

The Proceedings of the South London Entomological 
and Natural History Society for 1920-21 record a 
successful year’s activities. The finances of the society 
are in a healthy condition, owing partly to the 
generosity of friends and to the fact that the member¬ 
ship has increased from 162 to 184. The present issue 
includes three papers of general interest to entomo¬ 
logists. In his presidential address Mr. K. G. Blair 
gives an interesting summary of the more elementary 
facts concerning hibernation in insects. Mr. G. E. 
Frisby contributes a short paper on the habits of 
the British Aculeata, and succeeds in compressing a 
large amount of information within a small compass. 
Dr. F. A. Dixey, in a paper entitled “Sexual Di¬ 
morphism,” illustrates his remarks with reference to 
butterflies, in which the phenomenon is more evident 
as colour differences than as divergence of form. 

The report of the director of the New York 
Aquarium for 1920 is a record of useful work done 
and continued progress made by this excellent institu¬ 
tion. The addition of a collecting boat to its equip¬ 
ment has made possible a great improvement in the 
exhibits, and increased facilities for maintaining and 
adding to the collections. Arrangements are already 
in hand for increasing the number of tanks and for 
enlarging several of the existing ones. The total 
number of species on exhibition now reaches 191, com¬ 
prising mammals, reptiles, amphibia, fishes, and in¬ 
vertebrates. The most important of the recent addi¬ 
tions are specimens of the alligator garfish and two 
female Californian sea-lions. The number of visitors 
during the year reached almost two millions, and the 
value of the institution for educational purposes may 
be gauged by the fact that nearly eight thousand school 
children visited the aquarium with their teachers. In 
addition to the work of maintaining its own collec¬ 
tions, the aquarium also supplied more than eight 
hundred animals to thirty-four school aquaria, and 
sent a number of specimens of Limulus to the Zoo¬ 
logical Society of Berlin, about half of which” arrived 
in healthy condition. 

The Report of the Geological Survey Board and of 
the Director for 1920 (1921, price is.) shows the re- 
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markable progress made by this national sendee under 
the care of the Department of Scientific and Indus¬ 
trial Research. Though the retirement of Sir Aubrey 
Strahan and of Mr. G. W. Lamplugh will be keenly 
felt, the staff, under the directorship of Dr. J. S. 
Flett, has been strengthened by the addition of two 
district geologists, six geologists, and three other 
officials. The importance of a revision of the mapping 
of the coalfields, and the renewed attention given to 
deposits of minerals of economic value, are responsible 
for this satisfactory development, which was for¬ 
tunately secured before the claims of external trade 
and internal unemployment became so painfully urgent 
in the present year. A scientific branch with the 
traditions of the Geological Survey of Great Britain 
does much to justify itself among educated producers, 
whether they own the land or toil beneath its sur¬ 
face. The age has gone by when William Smith had 
to direct attention to the attractions and advantages 
of geology by remarking that “the search for a fossil 
may be considered at least as rational as the pursuit 
of a hare.” 

The British Association has issued the twentieth re¬ 
port of its Committee on Photographs of Geological 
Interest. Prof. S. H. Reynolds, of the University of 
Bristol, as secretary of the committee, is glad to receive 
unmounted copies of any photographs recording note¬ 
worthy sections or exposures, or illlustrating the rela¬ 
tions of geological structure to scenery in the British 
Isles, and the prints so sent are registered and preserved 
for reference at the Museum of Practical Geology, 
2S Jermvn Street, London. The inquirer who de¬ 
sires a copy for his own use is referred to the author 
of the photograph. The list attached to the twentieth 
report includes a large series of half-plate and quarter- 
plate pictures from Gloucestershire by Prof. Reynolds, 
mainly illustrating the famous Carboniferous sequence 
in the Avon gorge, and forty-five half-plate views of 
glacial deposits in Suffolk by that keen worker, the 
late W. Jerome Harrison. Mr. J. Ritchie contributes 
a series illustrating the erosion due to a cloud-burst in 
Aberdeenshire in 1891. It is much to be desired 
that funds would allow of the issue with such lists 
of small photographic reproductions from the regis¬ 
tered views; but this would, of course, be impossible 
at the present time. Geologists near London, at any 
rate, have the advantage of consulting a very valu¬ 
able series of records in an institution which has 
always been a bureau of scientific information. 

The rainfall of Southern Rhodesia is the subject of 
a communication by Mr. A. PL Wallis, reprinted from 
the South African Railways and Harbours Magazine, 
September, 1921. A map gives the seasonal, or 
annual, rainfall for several districts, obtained from 
the average of all observation stations in each dis¬ 
trict, for the period of six years ending June 30, 
1919. The rains fall generally between October of 
one year and April of the following year. There are 
239 rainfall observation stations in the country, all 
with voluntary observers, although, as it is pointed 
out, Rhodesia has been only thirty years under white 
occupation. Mashonaland, with an area of 114,000 
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square miles, is divided into sixteen rainfall districts 
and has 151 observing stations. Matabeleland, with 
an area of 60,728 square miles, is divided into thirteen 
rainfall districts with a total of 88 observing stations. 
The average seasonal, or annual, rainfall, ending 
June, for the whole of Southern Rhodesia is 30-38 in., 
that for Mashonaland 34*07 in., and for Matabele¬ 
land 26*69 i n - The heavier rainfall in Mashonaland is 
accounted for by its being closer to the sea coast, 
where it has more favourable opportunity of catching 
the precipitation from the moisture-laden winds which 
blow from the eastward. The average amounts of 
rain for the several districts given in the map do not 
appear very divergent, but the falls in the several 
seasons are said to be sometimes very different. 

In No. 17 of the Geophysical Memoirs of the 
Meteorological Office Dr. Chree discusses “ Simul¬ 
taneous Values of Magnetic Declination at Different 
British Stations. n Of recent years the Meteorological 
Office has issued two-hourly readings of the magnetic 
declination at Kew, which are published during the 
ensuing week for the benefit of mining engineers and 
surveyors. The question has arisen as to how far 
the values and changes thus recorded are applicable 
as standards at distant stations in the British Isles. 

In order to throw light on the subject, Dr. Chree has 
made a large number of detailed comparisons between 
the daily magnetic changes at Kew, Falmouth, Esk- 
dalemuir, and Stonyhurst. It appears that the irregu¬ 
lar movements in declination recorded at any two 
British stations show a general similarity, and certain 
general relationships of a not very definite kind are 
found between the variations at the different observa¬ 
tories. There are, however, differences which are of 
importance where accuracy in surveying is required 
to within 10' of arc. In any case, surveyors’ observa¬ 
tions taken during a time of short-period oscillations, 
as indicated by reference to observatory records, 
should be repeated. 

In the November issue of the Dutch periodical, de 
Natuur, Mr. J. W. Giltay, of Delft, describes an in¬ 
strument, the “optaphe,” intended to enable blind 
persons who cannot use the optophone (owing to their 
not having an ear for musical differences), to read 
common printed matter by feeling. Five selenium 
cells are mounted on a screen, and the enlarged image 
of the letter to be read slides over the cells. Each 
cell is connected with a relay and a battery. So long 
as the cell is illuminated, the armature is drawn to¬ 
wards the electromagnet, and a contact is open.* As 
soon as the cell, or part of it, is darkened by a part 
of the (black) image of a letter, the magnet lets go 
the armature, and the contact is closed. This con¬ 
tact shuts the secondary of a small induction-coil, in 
the primary of which an interrupted current is cir¬ 
culating. A box receiver is connected with the 
secondary; so long as this secondary is shut by the 
relay the diaphragm vibrates. The tips of the five 
fingers of, say, the right hand are touching lightly on 
the diaphragms of five receivers. The combinations 
of the vibrations of those five telephones play the 
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same role as the five tones of the optophone. The 
diaphragms are not circular; part of them has been 
cut off, as the usual diaphragm of a small receiver 
does not give sufficiently strong vibrations. For 
further particulars and illustrations reference should 
be made to the Dutch periodical. 

A new light alloy bearing the name of “ Silumin ” 
has been placed on the market in Germany. Accord¬ 
ing to the Zeitschrift des Vereines deutscher In - 
genieure of November 5, this alloy, which was exhi¬ 
bited at the recent motor show in Berlin, contains 
14 per cent, silicon and the remainder is aluminium. 

It has a specific gravity of 2-5-2*65, i.e. 10 per cent, 
lower than the usual alloys of aluminium-copper- 
zinc. The tensile strength is 12*7 tons per sq. in., 
which is 25-30 per cent, higher than that of the 
alloys mentioned, while the elongation (5-10 per 
cent.) is double that of the common alloys. The 
tensile strength decreases slowly with rise in tem¬ 
perature. At room temperature, silumin has a 
hardness figure of 60 kg. per sq. mm. (38 tons per 
sq. in.) with a load of 500 kg. and a 10 mm. ball, 
and at 350° C. 20-25 kg. per sq. mm. (12*6-15*7 tons 
per sq. in.). It remains impervious to saturated 
steam, while dilute (25 per cent.) nitric acid, and even 
concentrated acid do not attack it as much as they do 
pure aluminium. In the presence of other acids and 
alkalies, it behaves much the same as pure aluminium. 
The thermal conductivity of silumin is to that of pure 
aluminium as 4: 4*7, while the thermal expansion 
coefficient is o*S8, taking that of pure aluminium as 1. 
Silumin is produced by combining the two con¬ 
stituents, with certain additions, but it can also be 
manufactured electrolytically in the same way as pure 
aluminium. After manufacture it is “refined *’ by 
appropriate treatment. 

A paper read by Dr. James W. French before the 
Optical Society on November 10 contained data re¬ 
lating to the interocular distance of 409 individuals 
tested. For men over eighteen years of age the 
average interocular distance recorded was 63 mm.; 
the smallest value was 56 mm., and the largest 72 mm. 
For women the mean value was 61 mm., i.e. 2 mm. 
less than the average interocular distance of the men. 
The smallest separation recorded was 54 mm., 2 mm. 
smaller than the smallest male value. The maximum 
separation was 67*5 mm., i.e. 4*5 mm, smaller 
than the highest male value. For adults of both sexes 
the average interocular distance was 62 mm. After 
seventeen years of age there does not seem to be any 
definite change in the average interocular distance of 
male adults. At fifteen the average was found to be 
59*6 mm., and at sixteen, 61*4 mm. From these 
measurements it is Seen that binocular instruments 
adjustable between the limits of 56 mm. and 72 mm. 
would suit most users. Prismatic binoculars are 
usually made adjustable between the limits of 57 and 
70 mm. . This higher limit of 70 only excludes about 
i per cent, of the total number of individuals tested. 
The lower limit of 57 excludes a larger proportion, 
namely ij per cent., the total excluded by these ex¬ 
treme limits being, therefore, only about ij per cent. 
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It would not seem desirable to prejudice .the design of 
a prismatic binocular by attempting to suit this small 
proportion of extreme cases. 

A paper on sea casualties and loss of life, read by 
Sir Westcott S. Abell before the North-East Coast 
Institution of Engineers and Shipbuilders on Novem¬ 
ber 4, gives a very interesting analysis for the period 
of twenty-three years immediately preceding the war | 
(1890-1913). From the results of this analysis, which j 
are displayed both in tabular and graph form, it 
appears that the chance of loss of life of a passenger 
by reason of marine accident is about 0-02 per cent. 
Further, if it were possible to attain absolute per¬ 
fection in the ship herself, then the reduction in 
loss of passenger life would amount to 70 per million 
passengers carried per annum. If, however, the 
location of casualty and the fact that technical 
ship and machinery regulations cannot provide against 
strandings and * certain miscellaneous risks be 
considered, it would be possible to reduce loss of life ; 
to 30 per million per annum. Taking the whole 
twenty-three-year period, the number of deaths of ; 
passengers at sea from disease is nearly four times j 
the number arising from marine accidents. The 
average death-rate from all causes for European sea- ; 
men engaged in foreign trade in British vessels is j 
about 4-0 per thousand, and the occupational risk is j 
about 2-0 per thousand. The risk to underground j 


j workers in mines was about 1*7 per thousand in 
1913, and averaged 1-5 per thousand from 1890-1900. 

Mr. D. E. Pye-Smith, of Gonville and Caius Col- 
j lege, has become a partner in the firm of Messrs. 
Bowes and Bowes, booksellers, Cambridge, which 
will continue to be carried on under the present title. 

The latest catalogue (No. 90) of second-hand books 
issued by Messrs. Dulau and Co., Ltd,, 34 Margaret 
Street, W.i, gives particulars of upwards of 1600 
works on botany, fossil plants, and agriculture, many 
formerly the property of the late Prof. Ph. van 
Tieghem, Paris. The list should be useful to 
librarians and others. We notice that, in addition to 
the foregoing, Messrs. Dulau are offering for sale 
many autograph letters of eminent men of science 
collected by the late Dr. Henry Woodward and Prof. 
Rupert Jones. 

Messrs. H. K. Lewis and Co., Ltd., 136 Gower 
Street, W.C.i, have just published a short illustrated 
account of the establishment and progress of their 
seventy-seven years’ (1844-1921) work as medical and 
scientific publishers and booksellers. Though the 
pamphlet refers particularly to the medical aspects of 
the business and the technical and scientific sides of 
the bookselling and library departments are referred 
to only briefly, for many years books on all kinds of 
manufactures have come within the scope of the firm’s 
activities. 


Our Astronomical Column. 


Fireballs. —Mr. W. F. Denning writes:—“On 
Sunday, December 4, a large fireball was observed by 
Mr. E. H. Collinson from Ipswich at ioh. 10m. p.m. 
It was estimated to be several times brighter than 
Venus, and its path was from 2884-67° to 2794-51°; 
it moved swiftly, and left a silverv streak along its 
flight. 

“A large and very brilliant meteor was viewed from 
Eastbourne and other places on Wednesday, Decem¬ 
ber 7, at 9.30 p.m. It illuminated the sky with a 
strong glare, and many persons mistook it for ball 
lightning. Exact particulars of the path of this object 
have not yet come to hand. 

“ Observations of the Geminid meteor shower were 
commenced from Bristol on the morning of Decem¬ 
ber 10 at about 3 a.m. In one hour’s watch sixteen 
meteors were recorded, of which eight belonged to the 
Geminid stream, the radiant point being well defined 
at 1084-32!°. Bright meteors were seen at 3.4 and 
3*56 o.m., but these belonged to other showers.'’ 

Observers’ Handbook, 1922 (British Astro¬ 
nomical Association). —When it became known that 
the “Companion to the Observatory” was being dis¬ 
continued, the British Astronomical Association de¬ 
cided to fiU the gap, entrusting the work to the Com¬ 
puting Section, of which Mr. L. J. Conirie is director. 
The Handbook has just been issued at the price (to 
non-members) of 2 s. Its aim is not to supersede, 
but to supplement, the use of the Nautical Almanac , 
very little space being given to matter contained there. 

.The conditions of visibility of the planets in the 
different months are exhibited graphically in a dia¬ 
gram. Phenomena of Saturn’s satellites are given 
having been computed by Major Levin. 

Other subjects included are periodic comets, variable 
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stars (the ephemeris of Algol is corrected by recent 
observations), double stars, of which a series of test 
objects is given, graduated for apertures from 1 in. 
to 10 in., meteors, occultations, etc. 

There are also descriptive notes on objects of special 
interest in the stellar heavens, and extensive tables of 
elements and constants. In short, the handbook 
promises to be of great utility to observers of almost 
every class. 

Perturbations of Saturn’s Rings.— Dr. G. R. 
Goldsbrough (Phil. Trans., A, vol. 222) examines 
the perturbations of the ring particles produced bv 
Saturn’s satellites. He neglects the oblateness of 
Saturn and the mutual actions of the ring particles, 
and then finds boundaries of the zones of instability 
produced by the separate satellites. The action of 
Mimas is predominant, owing to its nearness; he find 
that it should produce a division from radius i 6*9 ;/ to 
17*64* (heliocentric distances from Saturn’s centre), the 
figures agreeing exactly with the edges of the great 
Cassini division. It should also produce a clearance 
from radius 20-2" to its own orbit; the actual outer 
edge of the ring is at 20-0". Dione should produce a 
clearance from Saturn’s surface to 9-34"; the actual 
•inner edge of the cr&pe ring is at' lo-Syh Lowell 
reported a black band between ring B and the crfcpe 
ring, which the author ascribes to the action of Rhea. 
It is shown that the dissipative action in each case is 
most effective in the outer portion of the unstable zone. 
The author thus explains the failure of Titan to dissi¬ 
pate the whole of the bright rings, which lie in Titan’s 
zone of clearance (extending from the planet to radius 
? 9*94 )» hut in the portion where the dissipative action 
is weakest. The author concludes, however, that this 
action will eventually dissipate the whole ring. 
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The Mound-builders of Dunstable. 


A T a meeting of the Royal Anthropological Insti- j 
tute, held on November S, Dr. W. H. R. 
Rivers, president, in the chair, Prof. G. Elliot Smith 
and Capt. Guy Crowden read a paper on “The Mound 
Builders of Dunstable.” After describing the results 
of excavations on one of the Five Knolls on Dun¬ 
stable Downs, in which the remains of three cremated 
bodies were interred, probably in the Bronze age, the 
authors directed attention to the association of the 
tumuli with cultivation terraces, huts, and ancient 
roads, and suggested that the presence of flint suitable 
for implement making was the determining cause of 
the settlement of the people who built the huts and 
made the cultivation terraces on the Dunstable 
Downs. The convergence of the main roadways at 
this spot is also to be explained by the transport of j 
the most valuable economic product of the Neolithic— 
and even also of the Bronze—age to places where 
such material could not be obtained locally. Atten¬ 
tion was directed to the geographical distribution of 
cultivation terraces in Britain, and their remarkable 
association in so many places with the edge of the 
chalk; and the attempt was made to correlate these 
facts with the observations of Mr. W. J. Perry as to 
the causal relationship between the distribution of the 
megalithic monuments of Wiltshire, etc., and the flint- 
bearing edge of the same chalk zone further south. 
The plea was made for the fuller investigation of the 
relationship existing between ancient monuments and 
geological formations that produced substances valued 
bv man in ancient times, and also for the investiga¬ 
tion of the effects of the admixture of cultures re¬ 
vealed in the round barrows in different parts of the 
country. 

The discussion which followed the reading of the 
paper dealt mainly with the question of terrace culti¬ 
vation. The authors in the course of their paper had 
suggested that the employment of terrace cultivation 
on this site was due to a conservative instinct which 
continued to employ a traditional system of cultivation, 
originating elsewhere, and not necessitated by the 
conditions of the present site, Mr. Peake, however, 
suggested that terrace cultivation was a natural con¬ 
sequence of ploughing or hoeing on the side of a, hill; 
these operations, in course of years, would be bound to 
produce terraces such as those known on the Downs 
as “shepherds’ steps.” Col. Hodson, on the other 
hand, pointed out that in Assam, also an area in 
which megalithic monuments occurred, terrace cultiva¬ 
tion was practised by the Nagas, and the terraces, so 
far from being the result of the method of cultivation. 


! were built up of set purpose when land was brought 
under cultivation. Mr. Mills also stated that the 
Serna Nagas, when urged by the administration to 
follow the terrace system, had stated that they were 
unable to do so, as they did not know the sacrifices 
for terrace cultivation. Mr. Strong said that in China 
terrace cultivation had been brought about by climatic 
changes. Owing to deforestation the climate had 
changed, and it had been necessary to introduce ter¬ 
races with shale retaining walls, 

Mr. Peake, in the course of his remarks, also dealt 
with the question of the roads which meet at or near 
Dunstable. He pointed out that the Icknield Way fol¬ 
lowed the junction of the chalk and the greensand, 
and suggested that while its course was determined 
j by the position of the springs which were found at 
that junction, the course of Watling Street was deter¬ 
mined by purely geographical conditions, and depended 
upon the position of the Dunstable gap. The site 
of the Dunstable settlement had been determined by 
the roads rather than vice versa. As regards the 
origin of megalithic buildings, he had begun to think 
we must look further east than Egypt, possibly in the 
Persian Gulf. A note recently published by Prof. 
Sayce in Man showed that the people of Akkad were 
interested in a tin-land at a very early date. It was 
possible, therefore, that the megalithic people were 
not Armenoids. The second - stream of broad-headed 
invaders of this country were the “Beaker-folk,” the 
centre of distribution of whose culture appeared to be 
Bohemia, or possibly Southern Russia, but it showed 
no trace of AEgean influence. He did not regard the 
authors’ correlation of chalk and megaliths as eon- 
| vincing if the distribution in this country were taken 
as a whole. Mr. Crawford had suggested a more 
reasonable explanation of early settlement in pointing 
out that it depended upon the distribution of grassland 
and forest area. Chalk and limestone gave grassland 
areas, and were, therefore, the earliest to be peopled. 
Mr. Garfitt pointed out that the stone circles of Derby¬ 
shire did not comply with conditions suggested by, the 
authors. 

Prof. Elliot Smith replied briefly to his critics. He 
maintained that the position of the roads was deter¬ 
mined by the occurrence of suitable, flint, which was 
not found at any and every point; he failed to under¬ 
stand how a people such as the Elamites, who used 
brick and built no megalithic monuments, could have 
been responsible for the diffusion of the megalith; and 
pointed out that the Derbyshire stone circles were 
associated with copper. 


Norwegian Meteorology. 


G) A PUBLICATION entitled “ Nedboriakttagel- 
^ ser i Norge,” recently received from the 
Norwegian Meteorological Institute, contains informa¬ 
tion relative to precipitation at about five hundred Nor¬ 
wegian stations over periods of from io to 40 years 
ending 1915. Ihe tables give mean and extreme 
monthly and annual values, as well as frequencies 
of occurrence of the various types of precipita¬ 
tion, while the charts shew ' the geographical 
distribution of some of the tabulated elements. 
L A v \l be seen that the days on which pre¬ 
cipitation of 1 j io mm. or more is measured have a 
frequency of from 50 to 60 per cent, (per annum) in 
the western coastal regions, falling to 30-40 per 
cent, in the more easterly districts cf the south and 
inland districts of the north. Great variability occurs, 
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however, over comparatively small areas. Whereas 
Osland (Bergen) reports 1 mm. or more on an aver¬ 
age of 197 days in the year, Ulstnd, which is also in 
South Norway, but further east, records this amount 
on only 54 days. 

The introduction to “ Nedboriakttagelser i Norge” 
is devoted mainly to a discussion of wind screens for 
rain gauges. The results of experiments show a general 
increase in the amount of precipitation measured when 
screens are in use, especially in winter. 

(2) “ Om veir og vind t Trondhjem.” In this paper, 
which runs to about seventy pages, M. K. Hakonson 
Hansen summarises and discusses meteorological ob¬ 
servations at Trondhjem during 30.? years (1SS5- 
1915), and presents numerous tables of mean and 
extreme values, including, among other things, an 
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analysis o! precipitation in relation to wind direction. 
Southerly and south-easterly winds have the highest 
relative frequency, while south-south-westerly and 
west-north-westerly winds are the wettest; easterly ; 
winds are the driest. The mean annual temperature 
at Trondhjem for the 30! years is 4-8° C. ( = 41° F.). : 
The average for January and February is about 
— 2tj° C. ( = 271° F.), and for July, the warmest month, • 
13-8° C. ( = 57° F.), There is a good range of vari- . 
ability, —26*1° C. (=-15° F.), having been recorded 
in February, 1899, anc ^ h-35 0 C. ( = 95° F.) in July, 
2901, the latter a remarkable value for the latitude. 

(3) “ Oversigt over Luftens Temperatur og Nedboren 
i Norge (1918).” This paper contains mean tempera¬ 
ture and rainfall tables for the year 191S for Norway. : 
January is shown to have been abnormally cold, 
especially in the North, where Karasjok was S-S° C. j 
and Alten 7*2° C. on the average below normal. June, ! 
except in the North, and September, were also cool, 
but temperatures for other months and also for the 
■whole year, were generally above normal. The rain- ; 
fall at Fioro amounted to 2617 mm. (=103 in.) 
during the year, 481 mm. in excess of normal. Karas- . 
jok, however, with a total of only 224 mm. ( = 9 in.) 
was 161 mm. below the normal. 

(4) “ Om betydningen av, at der i Skandinavien j 
oprettes aerologiske stationer,” by Th. Hesselberg. j 
In this paper the director of the Norwegian Meteoro- | 


logical Institute gives a brief survey of the present 
position and importance of aerological research, and 
urges the need for the establishment of aerological 
research stations in Scandinavia to take part in inter¬ 
national investigations. He advocates a departure, 
however, from the present custom of observing on 
certain fixed days in the year, and proposes to make 
ascents only during the prevalence of interesting t} 7 pes 
of pressure distribution. Such an arrangement Is 
certainly desirable, but likely to be difficult in practice. 

(5) “ Aarsberetning (19x9-1920). ” Much of the in¬ 
formation contained in this annual report relates to 
purely administrative work. There is an account of 
the opening of a geophysical observatory on Spits¬ 
bergen and of the destruction caused by a severe 
storm. There is also a note on a comparison which 
was made at the end of 1919 between spectro-helio- 
graph observations at Meudon (near Paris), and simul¬ 
taneous magnetic observations at Haldde (N. Nor¬ 
way), and it appears that a connection was traced 
between calcium flocculi and the electric radiation 
occurring in aurora borealis and magnetic storms. 
Although the general cause of these phenomena re¬ 
mains unknown, the writer of the report expresses the 
view that terrestrial magnetic storms are a far more 
delicate test of solar activity than any solar pheno¬ 
menon which can be studied by direct observation of 
the sun. * J. W. 


The Preservation of our Fauna . 1 

By T. A. Coward. 


HP HE preservation of a fauna or flora is a national 
f and international duty. The main arguments 
for protection are: (a) economic—the argument of 
the commercial mind and of the Board of Agriculture; 
(b) aesthetic—mainly used in support of bird protec¬ 
tion; (c) humanitarian—the argument against cruelty 
and the wastage of life; and (d) scientific—the desire 
to preserve all species or forms rather than indivi¬ 
duals from extinction. The last, though the most 
difficult position to demonstrate logically, is the one 
which should carry most weight with the biologist. 

Man is a competing animal, and in that aspect is 
justified in interfering with natural laws so far as 
is necessary for his welfare. But all such influence 
should be ordered by scientific and unprejudiced in¬ 
vestigation of the inter-relation of animal life. Legis¬ 
lation and personal influence are the best methods 
of retarding or stopping the destruction of the fauna, 
but either without the other fails in its purpose. 
Public opinion, the aggregate of personal influences, 
is the creator and upholder of legislation. Protective 
measures have in the past frequently been framed 
for selfish ends, not for the sake of the object to be 
protected, hence the confusion in the legislation of 
to-day. 

Normally, without the influence of man, a natural 
numerical ratio of individuals and species is main¬ 
tained, for convenience termed the balance; famine 
or other causes adjust this balance in time of over- or 

\ Abstract of the pres'dential address delivered to the Manchester L terarv 
and Philosophical Society on October 4. 


| under-population. Man by cultivation and domesti- 
| cation has so dislocated natural conditions that such 
balance is impossible. But there is, especially in 
civilised lands, an artificial “natural balance,” in 
which man is one of the competing factors. This 
balance is constantly overthrown by man or his com¬ 
petitors; it should be readjusted whenever possible 
in so far as readjustment is in accordance with ad¬ 
vance. Unwise or over-cultivation, as exemplified 
during the food shortage, caused certain unexpected 
results; the temporary cessation of checks to the 
natural increase of certain species, as shown during 
the absence of many men during the war, produces 
a surprising alteration in the status of many forms. 

Man, by his very abundance, encourages the in¬ 
crease of such forms as depend upon him; many of 
these are inimical to his welfare and therefore must 
be combated. In his attitude towards the larger 
animals, especially where he treats them as legiti¬ 
mate objects for the increase of wealth or for the 
enjoyment of sport, he may easily destroy the very 
creatures he wishes to exploit. The artificial intro¬ 
duction of animals alien to any country is always 
dangerous,^ and has in the past been the cause of 
the crowding out or destruction of native forms; 
in the interests of a fauna this practice should be 
stopped. The unintentional introduction of many 
“pests ” is almost entirely due to commerce; these 
hangers-on of civilisation should, so far as is possible, 
be controlled, as their presence is alike a danger to 
the human race and to other creatures. 


Researches 

HTHE Report of the Food Investigation Board for 
1920 1 records a considerable amount of research 
work of scientific interest and immediate practical 
value. The Engineering Committee of the Board has 

1920^1°^ Food Investigation Board for 1920. (H.M.S.O., j 
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on Food. 

shown that of the two channels of heat loss through 
an insulator, the solid itself and the air enclosed in the 
spaces of the solid, the latter is far the more impor¬ 
tant. The specific conductivity of any particular sub¬ 
stance, e.g. cork, depends much more upon the form 
and size of its air spaces than upon the specific con- 
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ductivity of the material considered as a continuous 
solid. It has also been demonstrated that - the chief 
source of escape of heat from the surface of a wall 
is by convection currents. The Meat Committee has 
devoted particular attention to the conditions under 
which ‘'black spot,” caused by the fungus Clado- 
sporium herbarum, develops in cold stores. Its pre¬ 
valence on meat coming from the southern hemisphere 
during 1918-19 was correlated with the unusually 
prolonged period of cold storage due to war conditions. 
Apart from Its unsightly appearance, no harmful effect 
could be traced to the growth. The Fruit and Vege¬ 
tables Committee has carried out a great deal of re¬ 
search. Amongst other results we may mention the 
observation that only those fruits which lack the 
complete systems of ferments causing post-mortem 
changes In flavour and colour (strawberries, rasp¬ 
berries, black currants, red currants, and goose¬ 
berries) can be kept in a satisfactory condition for 
jam-making when frozen in contact with air. 

Under the Oils and Fats Committee Dr. and Mrs. 
Robinson have continued their investigation of the 
synthesis of isomeric oleic acids. A synthesis of oleic 
acid is being attempted, and the ground has been 
cleared by the preparation of quantities of the 
starting materials. The preparation of suberic acid 
from ricinoleic acid has been improved, and the 
diethyl ester of this acid has been reduced with the 
production of octomethylene glvcoi and a small yield 
of hydroxyoctoic acid. Miss Gilchrist has continued 
an Investigation of the constitution of the synthetic 
fats derived from mannitol and methylglucoside. In 
connection with the Canned Foods Committee, the 
work of Dr. Savage, recently published in the 
Journal of Hygiene , on the effects of putrefying meat 
upon the health of animals fed with it deserves men¬ 
tion. Very little obvious effect upon health was pro¬ 
duced. 


University and Educational Intelligence. 

Bristol.— There was a large attendance in the 
council room at the University on Friday, December 2, 
when Dr. Lloyd Morgan was presented with his por¬ 
trait, a gift from friends, colleagues, and students 
both past and present. The portrait was executed bv 
Mr. Anning-Bell, A.R.A. 


Cambridge.— The event of scientific importance in 
the term just completed was the opening of the Mol- 
teno Institute for Parasitology by Viscount Buxton 
ihis is a research institute equipped and presented bv 
Mr. and Mrs. P. H. Molteno, where Prof. Nuttal'l 
(unfortunately too unwell to attend the opening cere¬ 
mony), his assistants, research students, and trained 
investigators from all parts will attack the manv 
problems connected with the life-historv of parasites 
and their reactions on their hosts. In addition to 
the regular facilities for experimental research, there 
is a good museum included in the institute. 

MANOHESTER-Prof. H. B. Dixon has intimated to 
the Council and Senate that it is his intention to retire 
fr T Sir Samuel , Hal l chair of chemistry at the 

inVIfiV !Tr. SeSS T f r0f - Dixon was appointed 
in 1SS6 to the chair rendered vacant bv the resignation 

of Sir Henrv Roscoe, and he has maintained ably the 
XT" ° f the chemistry department of the college 
non knonn as Manchester University. His soecia 
line of research has been the investigation of the rate 
Of explosion m gases. It was his knowledge and 
experience of this branch of investigation which led 

‘? h ' s , ap f lntme f 1 ® 9 i to the Royal Commission 
charged to report on the explosion of coal-dust ir 
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mines, and also to the post of Deputy Inspector of 
High Explosives for the Manchester Area during the 
recent war. The scientific importance of his re¬ 
searches was recognised by the Royal Society in its 
invitation to deliver the Bakerian lecture in 1893 and 
by the award of a Royal medal In 1912. His whole¬ 
hearted devotion to the Owens College, and later to 
the University, led him to take a prominent part on 
its academic boards, where the many-sidedness of his 
attainments were of invaluable assistance, particularly 
at the time of the establishment of an independent 
university in Manchester. Prof. Dixon intends to 
continue his researches In the chemical department 
of the University, where the elaborate equipment 
necessary for his investigations has been built up. 

The Salters’ Institute of Industrial Chemistry has 
awarded forty-seven grants in aid to chemical assis¬ 
tants occupied in factory or other laboratories in or 
near London to facilitate their further studies. 

Applications are invited for the Gull studentship in 
pathology and allied subjects at Guy’s Hospital Medical 
School. The studentship, value 250!. yearly, tenable 
for three years, is open to candidates under thirty 
years of age who have studied at the Medical School 
of Guv’s Hospital. The latest date for the receipt of 
applications, which should be addressed to the Dean 
of the School, is Tuesday next, December 20. 

The Grocers’ Company, with the view of encourag¬ 
ing original research in sanitary science, is offering 
three scholarships, each of the value of 300k, plus an 
allowance for expenses, tenable for one year, but 
renewable for a second or third year under certain 
conditions. The election will take place in May next, 
and applications must be sent before April 1 to the 
Clerk of the Grocers’ Company, Grocers’ Hall, 
E.C.2, upon a form obtainable from the Clerk. 

The Institution of Naval Architects announces that 
the following scholarships will be open for competition 
in 1922:—Naval Architecture: Elgar (130L per 
annum), Cammell Laird (150L per annum), and Arm¬ 
strong (150J. per annum). Marine Engineering: 
Parsons (150Z. per annum) and John Brown (150L per 
annum). The scholarships are open to British appren¬ 
tices or students, and are tenable (subject to the 
regulations governing each scholarship) for three 
years at particular educational establishments. Full 
particulars may be obtained from the Secretary, 
Institution of Naval Architects, 5 Adelphi Terrace, 
London, W.C.2. 

. The tenth annual Conference of Educational Asso¬ 
ciations will be held at University College, Gower 
Street, W.C.i, on December 28~January 7. A pre¬ 
liminary programme has been issued, and the fol¬ 
lowing are among the papers which will be pre¬ 
sented :—Education as a Mission, by Principal L. P. 
Jacks, at the inaugural meeting (to be held at Bed¬ 
ford College for Women, Regent’s Park) presided 
over by the president of the conference, Lord Gorell, 
on December 28; Secondary Education through Hancl- 
w r ork, by Mr. B. S. Gott, on December 31; Mental 
Tests and Mentality, by Prof. T. H. Pear, on 
January 2; The Effects of Competition on Plant Life, 
by Dr. Winifred Brenchley, and The Soil and Plant 
Growth, by Dr. E. J. Russell, on January 3; and 
Needs of the Modern University, by Prof. H. Laski, 
on January 4. ^ The papers to be read to the Geo¬ 
graphical Association have already been announced' in 
Nature of December 8, p. 483. On December 31 
“Education as a Science” will be the subject of a 
joint conference at University College; Dr. J. C. 
Maxwell Garnett and Prof. J. Strong will take part 
in the discussion. 
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Calendar of Scientific Pioneers. 

December 15 , 1890 . James Croll died.—Known for 
liis writings on physical geology, such as his “ Climate 
■and Time,” 1875, Croll was successively a joiner, an 
insurance agent, an assistant at the Andersonian 
College, Glasgow, and keeper of maps in the Geo¬ 
logical Survey of Scotland. 

December 16 , 1798 . Thomas Pennant died.—The 
author of “British Zoology” (1766), “ British Quad¬ 
rupeds ” (1781), and “Arctic Zoology” (1785), Pen¬ 
nant, who was the friend of Linnaeus, Buff on, and 
Voltaire, was one of the leading British zoologists 
of his time. 

December 16 , 1809 . Antoine Fratigois Comte de 

Fourcroy died.—A teacher and organiser with a talent 
for orator*}', Fourcroy did much to popularise the 
■doctrines of Lavoisier among his countrymen, and 
with Lavoisier, Guyton de Morveau, and Berthollet 
published the Methode de Nomenclature Chimique, ” 
1787. 

December 17 , 1907 , Sir William Thomson, Baron 

Kelvin of Largs, died.—The son of James Thomson, 
professor of mathematics at Belfast and Glasgow, 
Kelvin was born in Belfast, June 26, 1S24. After 
studying at Glasgow and Cambridge, and at Paris, 
where he came under the influence of Liouville and 
Regnault, in 1846 he was appointed to the chair of 
natural philosophy at Glasgow, a post he held with 
great distinction until 1899. Kelvin was pre¬ 
eminent in the realm not only of theory, but also of 
practical application. In pure science he did im¬ 
portant work in thermodynamics, magnetism and 
electricity, hydrodynamics, and the theory of the 
mther. Besides co-operating with Tait in their 
famous treatise on natural philosophy, he wrote 
several hundred papers. As an inventor of delicate 
scientific instruments he was unrivalled. To him are 
due electrical measuring instruments of all kinds, the 
mirror galvanometer, siphon recorder, standard com¬ 
pass, and sounding and tide-predicting machines. He 
was president of the Royal Society from 1890 to 1894 
and in 1892 was raised to the peerage. He is buried 
beside Newton in Westminster Abbey. 

December 18 , 1829 . Jean Baptiste Pierre Antoine 
Monet de Lamarck died.—Lamarck is regarded as the 
founder of invertebrate zoology. His “ Philosophie 
Zoologique ” appeared in 1809, “Histoire des Anl- 
maux Sans Vertebres ” in 1815-22. He put forward 
views on evolution and enunciated the doctrine of the 
transmission of acquired characters. 

December 18 , 1892 . Sir Richard Owen died.—The 
first Hunterian professor of comparative anatomy, and 
later superintendent of the natural history collection 
of the British Museum, Owen was one of the greatest 
contemporaries of Darwin and Huxley. His ana¬ 
tomical and palaeontological researches refer to 
every class of animal from protozoa to man. 

December 19 , 1887 , Balfour Stewart died.—A 

meteorologist and magnetician, Balfour Stewart made 
important researches on radiant heat and spectrum 
analysis. He was director of Kew Observatory and 
then professor of natural philosophy in Owen’s 
College, Manchester. 

December 20 , 1913 . Julius Schemer died,—An 

assistant to Schonfeld at Bonn, Scheiner, in 1887, 
joined Vogel at Potsdam, where he carried out a 
great variety of investigations in astrophysics. 

December 21 , 1912 . Paul A. Gordan died.—A con¬ 
tributor to the study of the calculus of invariants and 
co-invariants, Gordan for many years- held the chair 
of mathematics at Erlangen. ’ E. C. S. 
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Societies and Academies. 

London. 

Association of Economic Biologists, November 18.—Sir 
David Prain, president, in the chair.—E. J. Butler : 
Meteorological conditions and disease. The meteoro¬ 
logical conditions known to influence diseases of 
plants are chiefly temperature, humidity, and radia¬ 
tion. The influences are most marked in Continental 
climates, as the amplitude and duration of the varia¬ 
tions are greater than in countries like England. 
They act both on the host-plant and the parasite, but 
to judge of their full effect it is often necessary to 
test them on the host-parasite complex, since the in¬ 
fluence on either host or parasite alone may not give 
a true picture of what occurs in the interaction of the 
two which constitutes disease. Small variations, 
amounting to not more than 5 per cent, in relative 
humidity or io° C. in temperature, if prolonged, may 
be sufficient to determine whether a parasite will 
cause nearly 100 per cent, infection or none at all. 
In India the author has found that several diseases 
are so sharply restricted in their distribution by these 
factors that it is possible to demarcate the areas in 
which they cannot occur, and also those in which they 
occur only in special conditions arising in exceptional 
years, from those in which they normally occur every 
year. The same is true in the United States. Exact 
evaluation of the factors concerned is possible by 
rigidly controlled experimental methods, but not by 
field observation alone. 

Faraday Society, November 28.—Prof. A. W. Porter, 
president, in the chair—J. N. Greenwood : The effect 
of cold work on commercial cadmium. Chill-cast 
commercial cadmium undergoes spontaneous re¬ 
crystallisation at the ordinary temperature without the 
application of cold work. Deformation hastens this 
change. Deformation at 20° C. softens chill-cast 
cadmium, and during the subsequent annealing 
further softening occurs. It is concluded that two 
forms of cadmium are being dealt with, and that the 
quick cooling has suppressed the transformation. 
Recrystallisation and hardness experiments indicate 
the position of the allotropic change to be in the neigh¬ 
bourhood of 6o° C. This accords with Cohen’s trans¬ 
formation Cda— yCdp. Spontaneous recrystallisation 
of cast unworked cadmium takes place suddenly after 
about twelve days, and the hardness falls continuously 
during the same period. This would appear to indi¬ 
cate a gradual change from Cd# to Cd a . A third 
modification has sometimes been obtained, but its 
range of existence has not been determined.—J. N. 
Pring and E. O. Ransome : Reaction between cathodic 
hydrogen and nitrogen at high pressures. The elec¬ 
trode potentials with metals during electrolysis indi¬ 
cate that an accumulation of gas at very high pres¬ 
sures occurs at, or immediately within, the surface of 
the electrode. When cathodic hydrogen is liberated 
in contact with nitrogen, particularly at high pres¬ 
sures, the conditions appear to be favourable to the 
synthesis of ammonia. With nitrogen at atmospheric 
pressure the mean percentage current yield of am¬ 
monia by direct union of the elements amounted to 
0-04 per cent. At pressures of from 60 to 104 atmo¬ 
spheres it was 0-09 per cent. Experiments at from 300 
to 500 atmospheres showed a loss of acidity, but no 
ammonia was indicated. The small quantity of 
ammonia formed at lower pressures is ascribed to a 
thermal action of the heated conductors. The results 
indicate that no reaction takes place between nitrogen 
and hydrogen liberated at the cathode.-—F. LI 
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Jeffery: The electrolysis of aqueous solutions of alka¬ 
line nitrites with a' lead anode and an electrometric 
determination of the constitution of the complex 
anion formed. The plumbo-ni trite complex is 
(Pb(NO : ),)" for small concentrations of lead in alkali 
nitrite solutions. Probably this is the only complex 
formed. The solid in equilibrium with solutions ob¬ 
tained from anolytes of certain concentrations is lead 
nitrite crystals, Pb(N 0 2 ) 2 ,H 2 0 . The colour of these 
crystals is approximately the same as that of the solu¬ 
tions from which they are derived, showing that the 
plumbo-nitrite complex probably maintains its. identity 
in the crystals. A direct way of testing this hypo¬ 
thesis would be by an X-ray analysis of the crystals; 
the (Pb(NO.) 4 ) group should form a pattern regularly 
repeated in three dimensions relative to the cationic 
Pb atoms.—T. C. Nugent: An inhibition period in 
the separation of an emulsion. The system investi¬ 
gated was a fairly concentrated emulsion of benzine 
in water containing known amounts of stabiliser, 
i.e, gelatin or gum arabic. If caustic soda solution 
is added immediately, then the separation of the ben¬ 
zine commences immediately; but if the emulsion 
is left undisturbed for some time before the caustic 
soda solution is added, the separation of the benzine 
is retarded. This time lag may be termed the “in¬ 
hibition period.” Probably after an emulsion is pro¬ 
duced, the gelatin slowly forms protecting layers 
about the benzine particles, and therefore the stability 
of an emulsion increases with its age.: —N. R. Dhar 
and N. N. Mittra: Induced reactions and negative 
catalysis. Induced reaction is proved to be of general 
occurrence. In oxidation reactions, negative catalysis 
takes place when the catalyst is readily oxidisa’ble. 
The explanation offered is the hypothesis of the 
formation of intermediate compounds. Experimental 
evidence supports the view that one chemical change 
will either promote or induce another chemical change 
of the same nature. 

Linnean Society, December i.—Dr. A. Smith Wood¬ 
ward, president, in the chair.—W. Neilson Jones: 
Note on the occurrence of Brachiomonas. This alga, 
which appeared last year in rain-water pools at 
Regent’s Park College, had previously been reported 
only from brackish water at Sheerness, Stock¬ 
holm, and the Black Sea.—J. Burtt-Davy : The dis¬ 
tribution of Salix in South Africa. In South Africa 
ten species or varieties are known, and in tropical 
Africa twelve, only one being common to both areas. 
Usually each species occupies limited areas in 
one particular drainage-basin, so that cross-pollination 
is practically impossible. S. Woodii may be the con¬ 
necting-link by way of Pondoland, the Transkei, and 
Eastern Cape with 5 . safsaf in Rhodesia. Although 
the Orange River is isolated from Angola by the 
wastes of the Kalahari, it ^is possible that these 
species, or a common ancestor, came from the north 
when the Cunene discharged into the Orange by wav 
of the Molopo.—M. Christy : The oroblem of the pol¬ 
lination of our British Primulas. Some thirty species of 
insect visit or frequent the flowers of the three British 
Primulas (P. vulgaris, P. verts, and P. elatior). A 
small proportion have long tongues and are able to 
effect pollination, but their visits to the flowers are 
comparatively rare, and inadequate for the perpetua¬ 
tion of these Primulas. Most other insect visitors 
are short-tongued bees, totally unable to effect pol¬ 
lination. Some Coleoptera frequented the flowers, and 
seem capable of pollinating them, though in an ir¬ 
regular manner. Night-flying moths were suggested 
as the agents of normal pollination—-a surmise advanced 
by Darwin. 

NO. 2720 , VOL. IO8] 


Paris. 

Academy of Sciences, November 28.T—M. Georges 
Lemoine in the chair.—P. Termier and L. Joleaud : 
New observations on the “nappe de Suzette ” formed 
of Triassic strata, issued from the Alps, and having 
covered at the Aquitanian period a part of the region 
of the Rhone.— P. A. Dangeard ; The nature of the 
spherome in the plant-cell. Reply to a recent com¬ 
munication by M. Guilliermond. — G. Mittag-Leffler : 
Cauchy’s theorem on the integral of a function 
between imaginary limits.—M. de Sparre ; The yield 
of reaction turbines working under a variable load. 
Turbines are usually constructed to work under full load. 
Calculations are given for determining the efficiency 
under a reduced load, and also for modifying the 
design of the turbine, so that while sacrificing a 
small percentage of efficiency at full load the effi¬ 
ciency varies only slightly under large variations of 
load.—C. Sauvageau and G, Deniges ; The efflorescence 
of marine algae of the genus Cystoseira.—G. Cerf: 
The systems of Pfaff and the transformations of partial 

differential equations.—J. Wolff : The series ]§-—■ 

Z — cti- 

—E. Bore!: Remarks on the preceding note.—G. 
Valiron : Integral functions and their inverse functions. 
C. Camichel: Hydraulic states of flow.—D. Eydoux : 
The variation of energy round a point of a rotating 
hydraulic machine.—G. Fontene: The two Lorentz 
coefficients of inertia for movements at high velocities. 
—E. Belot : The minor planets of the Saturn family.— 
Mrs. Isaac Roberts : A star which may have appeared 
in the sky since 1892.—J. Le Roux : Time in classical 
mechanics and in the theory of relativity.—A. 
Dauvillier: Analysis of the atomic structure. The 
author summarises the conclusions derived from his 
theory of atomic structure in a form of the periodic 
table of the elements, showing the number of the 
superficial electrons, the number of electrons, and the 
quanta.—E. Rengade : The resolution of a salt in the 
course of the isothermal evaporation of a solution. 
Reply to a criticism of M. Raveau.—A. Kling and A. 
Lassieur ; The separation and estimation of copper, 
lead, antimony, and tin. The analysis of white 
metals. The method is based on the conversion of 
the tin into a complex stanni-fluorido, from which the 
sulphide is not precipitated by sulphuretted hydrogen, 
with later application of rapid electrolytic methods.— 
P. Thomas and G. Carpentier: A very sensitive re¬ 
agent for copper: the Kastle-Meyer reagent. This 
reagent, an alkaline solution o"f phenolphthalein, 
originally proposed as a test for blood, is an extremely 
sensitive reagent for copper, and will show one part 
of copper in a hundred millions of water, and as 
ordinary distilled made with a copper still may con¬ 
tain one part of copper in a million, special pre¬ 
cautions are necessary in applying the test. In a 
solution free from organic compounds the reaction is 
distinctive, and is given by no other metal.—P. Robin : 
The action of nitrogen iodide and cyanogen iodide on 
benzamidinc.—C. Manlier : A method of fractionating 
liquid mixtures and its application to the preparation 
of a home-produced fuel.—P. Gaubert; The re- 
crvstallisation produced by annealing. The theories 
which have been put forward to explain the re- 
crystallisation of metals have been applied to inter¬ 
pret the results of experiments on organic compounds, 
vanillin, paraffin wax, beeswax, and cetin. It was 
found that recrystallisation is, in general, only pos¬ 
sible when the crystals are sufficiently malleable for 
mechanical actions to modify their crystalline net¬ 
work.—P. Glangeaud : The architecture of the three ; 
principal volcanic centres of the Cantal massif.—P. 
Corbin; The tectonic of the eastern edge of the: 1 
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Yercors massif.—P. Loisel; The existence of a new 
radio-active emanation in the springs of Bagnoles- 
de-l’Orne and its neighbourhood. The experiments 
described can be best explained on the assumption of 
the presence of a new simple radio-active element, 
provisionally named emilium.—L. Dimoyer : The graphi¬ 
cal determination of average wind velocities.—L. Besson 
and H, Duttieii; Relations between the direction of 
the cirrus clouds at Paris and the barometric situa¬ 
tion in Europe. The results of an examination of 
ten years 5 statistics.—Miss Ethel Mellor : The lichens 
which attack glass and their mechanical action on 
stained glass windows of churches. The immediate 
cause of the corrosion of stained glass windows 
is the mechanical action of the lichens; this action 
follows on the chemical weathering of the glass, itself 
accelerated by the growth and life of the lichens. 
The remedy suggested is annual window cleaning.— 
L. Plantefol : The teratoiogical spikes of Planiago 
htnceolaia. —A. Dauphine : The experimental produc¬ 
tion of acceleration in the evolution of the conducting 
apparatus. Experiments on the growth of the root 
of the lupin, from which certain parts have been 
removed.—F. Obaton : The comparative structure of 
leaves of the same age and different dimensions. In 
small and large leaves from the same branch and of 
the same age the histological elements are practically 
the same magnitude for the parenchymatous part, 
and are also nearly identical in the composition of 
the structure , of the physiologically comparable veins. 
—P. Freiindler and Miles. Y. Menager and Y. Laurent : 
The composition of the Laminaria. The maximum 
proportions of iodine, carbohydrates, and brown pig¬ 
ments coincide with the period of maximum insola¬ 
tion.—G. Bertrand and Mme. M. Rosenblatt : The dis¬ 
tribution of manganese in the organisms of the 
higher plants. _ A detailed study has been made of 
two plants, Nicotiana rustica and Lilium lancefoliitm 
rubnim, at different stages of growth. The maximum 
proportion of manganese is usually found in the 
organs where the chemical transformations are the 
most active. The seeds also contain a high propor¬ 
tion of manganese.—M. Doyon : The utilisation of the 
frog for the demonstration of the anti-coagulating 
action of the nucleic acids.—A. Michel; The fibril¬ 
lary tissue and nerve tissue of the elytron and dorsal 
cirrus of the Aphroditian Annelids.—C. Jolin and A. 
Robert: New observations on the formation of the 
cardio-pericardic organ and of the epicardium in the 
oozoid of Distaplia.—E. Roubaud ; Fertility and 
longevity of the domestic fly. A minimum of 600 
eggs is estimated as the average production of a 
normal fly, and taking the period of evolution from 
egg to egg-laying as eighteen day's, and it may be 
as low as thirteen days, from May 1 to September 30 
p single fly may give rise to 4000 billions (4X10 15 ).— 
A. Gravel; Pearl oysters on the coast of Madagascar, 
—R. Koehler ; The services which radiography may 
render in the study of Clvpeaster.—H. Heldt: The 
co-operation of the dirigible balloon in sea-fishing. 
The dirigible balloon has proved useful in rapidly 
sketching out the nature of the sea-floor, knowledge 
of use to the fisherman. Shoals of fish are also 
readily seen ; the balloon can hover over the spot and 
send signals to the fishing fleet.—C. Noiszewski: 
Glaucoma and the relations between intra-ocular and 
intra-cranxal pressure.—G. Bourguignon; The localisa¬ 
tion of poisons and infections on the neuro-muscular 
systems of man according to their chronaxy, 

Melbourne. 

Royal Society of Victoria, September 8.—Prof. A. J. 
Ewart, president, in the chair.—J. Shephard; The 
Rotifera of Australia and their distribution. Two 
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hundred and thirty species have been recorded as ^the 
result of the work of seven or eight observers. The 
wide distribution of rotifers may be regarded as due 
to man's agencies.—E. T. Quayle Local rain-pro¬ 
ducing influences in South Australia. The greatest 
rain improvement area in South Australia owes its 
origin to Lake Torrens, while Lake Frame is the 
source of another area of probably equal improve¬ 
ment. The full plotting of this rainfall departure on 
a map showed marked rainfall deficiency both to 
northward and southward of the improved area, but 
ending abruptly at the lake, showing that it was not 
due to anv specially favoured storm tracks. Several 
j other lakes showed slighter efiects of the same kind, 

> proving that evaporation from the lakes was a very 
effective factor in rain production inland. Lakes 
Torrens and Frame were considered together. The 
probable run-off rainfalls and the percentage^ of rain¬ 
fall finding its way into the lakes were considered to 
be increasing. The rainfall is not^ retained, as 
formerly, in numberless small reservoirs in the up¬ 
lands, but is hurried down to the lower levels, and 
finally into lakes or swamps, which tend to improve 
rainfall locally. It is considered that the filling of 
Lakes Torrens and Eyre from the sea would make 
the whole area south-east of them capable of close 
settlement, especially when aided by proper use of 
the waters of the * Murray and its great northern 
tributaries. One cause of Australian aridity is the 
growth of drought-resistant perennial vegetation 
which regulates evaporation adversely to storm de¬ 
mands for rain production, and prevents accumula¬ 
tion of water in inland lakes by its own moisture re¬ 
quirements and by its prevention of the formation by 
erosion of defined stream channels. Human occupa¬ 
tion tends to improve climate by reason of forest 
destruction and the substitution of grassland crops 
for drought-resistant vegetation, by water storage, 
and the tapping of underground water supplies.— 
T. H. Laby ; A new type of barometer.—T. H. Laby : 
A gravity metre. 

, Sydney. 

Limxean Society of New South Wales, September 28.— 
Mr. G. A. Waterhouse, president, in the chair.— 
T. G. Sloane ; Description of a new tiger beetle from 
the Wyndham district. A new species of Cicindela 
was described.—L. Harrison ; Note on the pigmenta¬ 
tion of frogs 5 eggs. Results are recorded of observa¬ 
tions on the pigmentation of the eggs in some Aus¬ 
tralian species of the genera Limnodynastes, Pseudo- 
phryne, and Hyla.—E. W. Ferguson ; Revision of the 
Amycterides. Part vii. : Hyborrhynchus and allied 
genera. A small group of genera having affinities 
both with the Acantholophus-Cubicorrhynchus and the 
Euomid complexes are dealt with.— C. T. White: 
Notes on the genus Flindersia (fam. Rutaceae). The 
genus Flindersia, founded by Robert Brown in 1814 
on F. australis, the common “crow’s ash ” of Queens- 
i land or “teak” of New South Wales, consists of 
eighteen species, fifteen of which are found in eastern 
Australia. The genus includes some of the most valu¬ 
able timber trees of Australia.—A. B. Walkom : A 
specimen of Noeggerathiopsis from the Lower Coal 
Measures of New South Wales. A large specimen of 
Noeggerathiopsis showing radiate arrangement of the 
leaves was described. All specimens previously 
described with this arrangement have been obtained 
from the Upper (Newcastle) Coal Measures.—Marjorie 
I. Collins: The mangrove and saltmarsh vegetation 
near Sydney, with special reference to Cabbage Tree 
Creek, Port Hacking. The mangrove formation—the 
outermost—-is characterised by the two species, 
Avicctmia officinalis and Acgiceras majus ; in the salt- 
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marsh—the inner—two plant associations, (a) Sali- 
cornietum and (b) Juncetum, are recognised. At Cab¬ 
bage Tree Creek drift sand has been raising the level 
of the marsh for some years, and Juncetum, the mar¬ 
ginal association of the saltmarsh, is invading Sali- 
cornietum.—A. M. Lea ; Description of new species 
of Australian Coleoptera. Part xvii. Thirty-nine 
species are described as new, belonging to sixteen 
genera in the families Nitidulidse, Malacodermidse, 
Chrysomelidse, Erotylidae, Endomychidae, and Corylo- 
phidse. 

Royal Society of New South Wales, October 5.—Mr. 

E. C. Andrews, president, in the chair.—A. R. 
Penfold : The essential oil of Leptospermum flavescens 
(Smith). This tea-tree grows extensively in the coastal 
and mountainous districts around Sydney. The 
average yield of oil is about 0*8 per cent, from the 
distillation of h ton of material. The principal con¬ 
stituents are a- and / 3 -pinene, aromadendrene, eudes- 
mene, dextro-rotatory eudesmol, leptospermol (new 
liquid phenol), small amounts of citral, and uniden¬ 
tified alcoholic bodies.—J. K. Taylor: A note on 
chemistry of Kurrajong seeds. A syrupy red oil was 
extracted from the seeds with a solvent; some could 
be obtained by subjecting them to pressure. The oil 
belongs to the semi-drving group of vegetable oils. The 
oilcake remaining after pressure treatment is compar¬ 
able with other cakes,—C. W. Mann : Preliminary 
note on the occurrence of porphyritic intrusions at 
Yass, New South Wales/ It was thought that these 
beds were flows of volcanic material which had issued 
contemporaneously with the formation of the inter- 
bedded sedimentary rocks. New evidence indicates 
that after the deposition of the sedimentary material 
the beds of porphvry were intruded into their 
present positions. The rocks occurring in the upper 
side of the shelf of porphyry are thin beds of breccia 
formed bv the inclusion of fragments of sedimentary 
rocks while the molten magma was in process of 
intrusion towards the surface. 

Cape Town. 

Royal Society of South Africa, October 19.—Dr. J. D. F. I 
Gilchrist, president, in the chair.—Miss M. R. Michell ; 1 
Some observations on the effect of fire on the vegeta¬ 
tion of Signal Hill. Within three weeks of a bush fire 
in February, 1919, which killed the aerial parts of plants, 
some had put up vigorous shoots, notably Asparagus 
capensis . They were perpetuated by regeneration from 
the underground parts or by seed. "The fire stimulated 
erosion. It was favourable to the spread of the 
Rhenoster bush; no evidence of eradication of species 
by burning was obtained.—Miss A. V. Buthie ; The 
morphology of S da gin ell a pumila . The species is an 
annual occurring in abundance near Stellenbosch. The 
base of the vegetative leaf contains well-defined aeren- 
chyma communicating with the atmosphere by stomata 
which are confined to the aligular surface of the leaf 
and the leaf-margin. The roots are destitute of root- 
hairs, and contain an endophytic fungus.—A. R. E. 
Walker ; Note oh a specimen of Phacops africanus y 
Lake. A nodule containing an internal cast and a 
mould of the external surface of the thorax and tail 
of the trilobite Phacops africanus , Lake, was described. 
Each segment of the axis of the thorax bore a strong 
medium spine, and the thorax was composed of eleven 
segments.—J. W. C. Gunn, M. Goldberg, a 'nd J. FI. 
Ferguson ; A note on the pharmacological action of 
Scilla Cooperi, Hook. Fil., S. Rogersii, Baker, and 
S. Janceaefolia, Baker. Extracts of these South 
African species of squill have similar effects on frogs 
/ /and to the 1 'extracts made from the digitalis 

stich as 5 . maritima, though They are less 
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poisonous. They all contain glucosides.—C. S. 
CFrobbelaar ; I. Some South African Paramphisto- 
midse, Fisch. The conditions favouring natural in¬ 
fection of stock, the effects of infection, and the 
general distribution of the family in South Africa are 
noted. Isidora (Physa) tropica, Krauss, is the inter¬ 
mediate host of Paramphistommn calicophoram , Fisch. 
II. Some trematodes in the South African anura and 
the relationships and distribution of their hosts.—C. 
Pijper and H. Zwarenstein : The “Account Book ” of 
Jan Haszing. Jan Haszing practised as a surgeon at 
Cape Town; his “Account Book ” starts at 1736 and 
runs on continuously until 1767; it throws lighten the 
life of Cape Town at that epoch.—J. Moir : Colour 
and chemical .constitution. Pt. 16: Further mis¬ 
cellaneous observations. The position of the absorp¬ 
tion band is given for ten further derivatives of benz- 
hydrol, twelve further derivatives of phenolphthalein, 
five derivatives of quinolinic acid, eleven further 
triphenyl-carbinol dyes, and ten other substances con¬ 
nected with colour and fluorescence. 


Books Received. 

Obras Completas y Correspondence Cientifica de 
Florentine Ameghino. Dirigida por Alfredo J. Tor- 
celli. Volumen 1 : Vida y Obras del Sabio. Pp. 309. 
Volumen 2 : Permanos Trabajos Cientificos. Pp. 
773. (La Plata : Minist&re des Travaux Publics.) 

A Treatise on Probability. By J. M. Keynes. 
Pd. xi+466. (London : Macmillan and Co., Ltd.) 

18s. net. 

Rays of Positive Electricity and their Application 
to Chemical Analyses. By Sir J. J, Thomson. (Mono¬ 
graphs on Physics.) Second edition. Pp. x+237+9 
plates. (London : Longmans, Green and Co.) 16 s. 
net. 

The Elements of Social fustice. Bv Prof. L. T. 
Hobhouse. Pp. 208. (London : G. Allen and Unwin, 
Ltd.) iox. 6 d. net. 

British Astronomical Association : Observer’s Hand¬ 
book for 1022. Pp. 36. (London - Eyre and Spottis- 
woode. Ltd.) Members, is . 6 d. ; non-members, 2s. 

A Handbook of some South Indian Grasses. Bv 
Rai Bahadur K. Ranga Achatiyar. Pp. vi+318. 
(Calcutta : Butterworth and Co., Ltd.; London : Con¬ 
stable and Co., Ltd.) 4.8 rupees. 

A Critical Revision of the Genus Eucalyptus. By 
J. H, Maiden. Vol. 3, Part 9. (Part 49 of the com¬ 
plete work.) Pp. ii+261-290-1- plates- 200-203. (Sydney; 
W. A. Gullick.) 35. 6 d. 

Physikalische Rundblicke. Gesammelte Reden und 
Aufsatze. By Max Planck. Pp. iv+168. (Leipzig: 
S. Hirzel.) 60 marks. 

Nutrition de la Plante. By M. Molliard. I. : 
Echanges d’Eau et de Substances MIndrales. Pp. xiv+ 
m3. II. : Formation des Substances Tenaires. Pp. 
vi+438. (Encyclopedic scientifique ; Biblioth&aue .de 
Phvsiologie et de Pathologic Vegetales.) (Paris: 
Gaston Doin.) 2 vols., 14 francs. 

Chemical Reactions and their Equations : A Guide 
and Reference Book for Students of Chemistry. By 
Prof. T. W. D. Hackh. Pp. viii+138. (Philadelphia: 
P. Blakiston’s Son and Co.) 

Philosophy and the New Phvsics : An Essay on the 
Relativity Theory and the Theory of ^Quanta. Bv 
Prof. L. Rpugier. Authorised translation from the 
author's corrected text of “La Materialisation ^de 
l’Energie ” bv Prof. M. Masius. Po. vi+159. (Phila¬ 
delphia : P. Blakiston’s Son and Co.) 

Western Australia, Astrographic Catalogue 1900*0. 
Perth Section, Dec. —31° to -41 0 , from Photographs 
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taken and measured at the Perth Observatory under 
the direction of H. B. Curlewis. Vol. 13 : Measures 
of Rectangular Co-ordinates and Magnitudes of 6879 
Star Images R.A. o& to 6 11 on Plates with Centres in 
Dec. “35°. Pp. 51. Vol. 14 : Measures of Rectan¬ 
gular Co-ordinates and Magnitudes of 24,753 Star 
Images R.A. 6& to 12 11 on Plates with Centres in 
Dec. —35 0 . Pp- 113. Vol. 15: Measures of Rectan¬ 
gular Co-ordinates and Magnitudes of 22,139 Star 
Images R.A. 12k to i8 h , on Plates with Centres in 
Dec. -35 0 . Pp. 107. AML 16: Measures of Rectan¬ 
gular Co-ordinates and Magnitudes of 19,277 Star 
Images R.A. 18k to 24k, on Plates with Centres in 
Dec. ~35°. Pp. 94. (Perth: Observatory.) 

The Tragic Sense of Life in Men and in Peoples. 
By Miguel de Unamuno! Translated by J. E. Craw¬ 
ford Flitch. Pp. xxxvi+332. (London : Macmillan 
and Co., Ltd.) 17s. net. 

The War List of the University of Cambridge, 
1914-1918. By G. V. Carey. Pp. xiv+616. (Cam¬ 
bridge : At the University Press.) 20 s. net. 

The Distribution of Gas. By Walter Hole. Fourth 
edition, rewritten and enlarged. Pp. xvI+699. 
(London : Benn Bros., Ltd.) 50s. net. 

Traite d’Embryologie des Vertebres. By Prof. A. 
Brachet. Pp. XVI4-602. (Paris: Masson et Cie.) 
60 francs net. 

Notes sur les Proprietes fondamentales de la 
Matiere. By Prof. J. Lemaire. Pp. 55. (Liege : 
Socidtd Industrielle d’Arts et Metiers.) 

Directive Wireless Telegraphy : Direction and Posi¬ 
tion Finding, etc. By L. H. Walter. (Technical 
Primer Series.) Pp. xii4-i24. (London : Sir I. Pit¬ 
man and Sons, Ltd.) 2 s. 6 d. net. 

Everyday Life in the Old .Stone Age. Written and 
illustrated by M. and C. H. B. Quennell. (Evervday 
Life Series, I.) Pp. x+109. (London : B. T. Bats- 
ford, Ltd.) 5s. net. 

Homework and Hobby Horses. Edited bv H. Cald¬ 
well Cook. (Perse Playbooks, No. 6.) Pp. xii-l-58. 
(London : B. T. Batsford, Ltd.) 7.s. 6 d . net. 

Iron-Founding. By B. Whiteley. (Common Com¬ 
modities and Industries Series.) Pp. X+T31. (London : 
Sir I. Pitman and Sons, Ltd.) 3s. net. 

Applied Calculus : An Introductory Text-book. Bv 

F. F, P. Bisacre. Pp. xvi4~446. (London : Blackie 
and Son, Ltd.) 10s. 6 d. net. 

Problem! di Filosofia Botanica. By Antonino Borzi. 
Pp. 344. (Rome : G. Baidi.) 60 ‘ire. 

Organic Syntheses: An Annual Publication of 
Satisfactory Methods for the Preparation of Organic 
Chemicals. AML 1. Pp. viii+84. (New AMrk: J. 
Wiley and Sons, Inc.; London : Chapman and Flail, 
Ltd.) 8 5. 6 d. net. 

The Passing of the Great Race; or, the Racial 
Basis of European History. By Madison Grant. 
Fourth revised edition, with a Documentary Supple¬ 
ment. Pp. xxiv+476+maps and charts. "(London : 

G. Bell and Sons, Ltd.) 145. net. 

New Mathematical Pastimes. By Major P. A. 
MacMahon. Pp. x+116. (Cambridge: At the Uni¬ 
versity Press.) 12s. net. 

Elementary Analysis. By Prof. C. M. Jessop. Pp. 
viu-t-175. (Cambridge: At the University Press.) 
6s. 6 d. net. 

Sammlung A 7 ieweg. Tagesfragen aus den Gebieten 
der Naturwissenschaften und der Technik, Heft 59. 
Denken und Darstellung: Logik und Werte Ding- 
liches und Menschliches in Mathematik und Natur¬ 
wissenschaften. By E. Study. Pp. iv+43. (Braun¬ 
schweig : F. Vieweg & Sohn.) 8 marks. ' ^ 

Die Wissenschaft. Sammlung von Einzeldar- 
stellungen aus den Gebieten der Naturwissenschaft 
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und der Technik, Band 66. Die Entstehung der 
Kontinente und Ozeane. By Prof. Dr. A. Wegeneu 
Zweite auflage. Pp. viii 4 -i 35 . (Braunschweig: r. 
Aleweg & Sohn.) 30 marks. 

Air Ministry: Meteorological Office. British 
Meteorological "* and Magnetic Year Book, 1914 - 
Part 5 : Reseau Mondial, 1914. Monthly and Annual 
Summaries of Pressure, Temperature, and Precipita¬ 
tion at Land Stations; generally Two for each Ten- 
Degree Square of Latitude and Longitude. Pp. xx-F 
112. (London: H.M. Stationery Office.) iSs. net. 

Webbia: Raccolta di Scritti Botanici. Edita da 
Prof. U. Martelli. AML Quinto, Parte 1. Pp. 355 + 
13 plates and maps. (Firenze : M. Ricci.) 

Patents and Chemical Research. By H. E. Potts. 
Pn. x+108. (Liverpool: University Press.) 8s. od. 


Considerations sur PEtre Vivant. By Charles 
Janet. Deuxieme Partie: L’Individu, la Sexualite, 
la Parthenogenese et la Mort au Point de A ue Ortho- 
biontique. Pp. 196. (Beauvais: Dumontier et 

Hague.) , ,. , 1 

La Geographle de PHistoire: Geographie de la 
Paix et de' la Guerre sur Terre et sur^ Mer. By Jean 
Brunhes et Camille Vallaux. Pp. vi 4- 7*6. (Paris : 
F. Alcan.) 40 francs net. 

The Haunts of Life: Being Six Lectures delivered 
at the Royal Institution, Christmas Holidays, 1920- 
1921. By' Prof. J. A. Thomson. Pp. xvi+2724- 
16 plates. (London : A. Melrose, Ltd.) 9s. net. 

The Year-book of the Scientific and Learned Socie¬ 
ties of Great Britain and Ireland. Compiled from 
official sources. 38th annual issue. Pp. viii+366. 
(London : C. Griffin and Co., Ltd.) 

La Physique Theorique Nouvelle. Bv Dr. J. Pacotte. 
Pp. viii+182. (Paris: Gauthier-Alliars et Cie.) 
12 francs net. 

A Text-book of Geography. By G. C. Fry. Fourth 
edition. Pp. xxiv+527. (London : University 
Tutorial Press, Ltd.) 6 s. 6 d. 

Meteorological Office : Air Ministry. British Rain¬ 
fall, 1920. The Sixtieth Annual AMlume of the British 
Rainfall Organization : Report on the Distribution 
of Rain in Space and Time over the British Isles 
during the A T ear 1920 as recorded by about 5000 Ob¬ 
servers in Great Britain and Ireland. Pp. xxviiH-285. 
(London : H.M. Stationery Office.) 12s. 6 d. net. 

Department of Scientific and Industrial Research. 
The Physics and Chemistry of Colloids and their 
Bearing on Industrial Questions : Report of a^ General 
Discussion held jointly by the Faraday Society and 
the Physical Society of London on 25th October, 1920. 
Pp. iv+190. (London: H.M, Stationery Office.) 
25. 6 d. net. 

Relativist! Contemporanei: AMihinger-Einstein- 
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Diary of Societies. 

THURSDAY, December 15. 

Royal Society of Medicine (Dermatology Section), at 4.30.—Ma-jor 
A. E. Milner: Diathermy in the Treatment of Lupus Erythema¬ 
tosus. 

Linnean Society of London, at 5. —Prof. G. C. Bourne: The 
Raninidm, a Group of Crustacea.—F. A. Potts: Narrative of the 
Carnegie Institution Expedition to Samoa. 

Newcomen Society fat King’s College, Strand, W\0.2), at 5.—An¬ 
nual General Meeting.—At 5.15.—R. C. S. Walters: Greek and 
Homan Engineering Instruments. 

London Mathematical Society (at Royal Astronomical Society), at 5. 
—J. H. Jeans: The New Dynamics of the Quantum Theory (Lec¬ 
ture). The following papers will be taken as read :—W..P. Milne : 
The Relations Between Apolarity and Clebsch’s Mapping of the 
Cubic Surface in a Plane.—Miss G. D. Sadd: Certain Types 
of Plane Unieursal Curves—EL M. Shaffer: The General Theory 
of Notational Relativity—Pundit Oudh Upadhvaya: (1) Note on 
Gauss’s Quadratic Identity; (2) A General Formula in Cubic 
Forms.—J. R. Wilton; Gibbs’s Phenomenon in Fourier’s Series 
and Integrals 

Instititton of Mixing and Metallurgy (at Geological Society), 
at 5,30.—Discussion on Paper by II. F. Collins: The Igneous 
Rocks of the Province of Huelva and the Genesis of the Pyritio 
Orebodies —A. T. Reis: Underground Working of Wide Pyritio 
Orebodies. 

Royal Afkonu tjcil Society (at Royal Society of Arts), at 5.30 — 
—Capt. F. M. Green : Development of the Fighting Aeroplane. 

Society of Architects, at 6. 

Child Study Society (at Roval Sanitary Institute), at 6—Miss 
von Wyss: Vital Elements in Art Teaching 

Institution of Electric4l Engineers, at 6—L. H. A. Carr: Induo- 
tion-type Synchronous Motors. 

Concrete Institute, at 7.30 — E F. Sargeant: (a) The Preparation 
of Concrete Aggregates; (6) Moving Forms. 

Chemical Society, at 8.—G. T. Morgan and J. D. Main Smith: 
Researches on Residual Affinity and Co-ordination. Part VII., 
Cobaltic Lakes of the Alizarin Series. 

Institution of Automobile Engineers (London Graduates’ Meet¬ 
ing), at 8,—E. Chatterton : The Design of Automobile Clutches. 

Camera Club, at 8.15.—F. F. Renwick: The Action of Dyes in 
Colour Sensitising and Desensitising Drv Plates. 

Royal Society of Trofical Medicine and Hygiene, at 8.15—Dr. A. 
Balfour: A Medical and Sanitary Survey of Mauritius—Past, 
Present, and Future. 

Society of Antiquaries, at 8.30. 


FRIDAY, December 16. 

Institute of Transfort (at Royal Society of Arts), at 5— J, Pater¬ 
son: The Operation of a Road Distributing Agency. 

Institution of Mechanical Engineers, at 6—G Mitchell: Conveying 
and Elevating Machinery.—R. E. Knight: Discharge of Grain 
Cargoes in the Port of London by Pneumatic Elevators. 

Junior Institution of Engineers, at 8—A. J. Simpson: Notes on 
Searchlight Construction and Operation. 

Royal Photographic Society of Great Britain (Pictorial Group), 
at 8.—L. Richmond t Address. * 


SATURDAY, December, 17. 

Physiological Society (at London Hospital), at 4—H. E. Roaf: 

(i) The Relation of Plant Pigments to Urinary Pigmentation ; 

(ii) A. Useful Modification of the Induction Coil; (iii) The Acidity 
of Muscle during Maintained Contraction—W. A. M. Smart and 
H- E. Roaf : The Relation of Mefhsemoglobin to Oxyhmmoglobin. 
—W. A. M. Smart: A Simple Refraetoineter—R. N. E. Condon: 
A New Drop-recorder—H. E Roaf: A Simple Method for the 
Detection of Nitrogen in Physiological Fluids—G. Williamson : 
Note on the. Resonator System in the Cochlea, with a Model— 
T. Lewis, A. N. Drury. C. O. Iliescu, and A. M. Wedd: The 
Action of Qninidine on the Mammalian Auricle—E. C. Dodds and 
J. McIntosh: Changes in the 0O 2 Content of Whqle Blood and 

„ Plasma produced by Meals—V. H. Mottram : Growth of Cats 
m Vfe'iohe Pure and Mixed Fats—H. Hartridge: Vindication 
of the Resonance Theory of Hearing-.—D, T. Barry: Spontaneous 
Rhythmic Contractions of Flexor Type in the Dog’s Hind Limb. 
Postural Influence, tfte. 


MONDAY, December 19. 

Institution of Mechanical Engineers (Graduates’ Meeting at 7 - 
0. Poole: Werm-g-eating. “ ’ 

Aristotelian Society (at University Chib, 2,1 Gower Street, W.O 1) 
at 8—F. Tavam: Physical Space and Hvperspaces. 

Royal Institute of British Architects, at 8. 

TUESDAY, December 20 

Boyal Society or Mibiciny, at 5,—General Meeting 
Royal Statistical Society (at Roval Society of Arts), at 515- 
5-*A* Rusher: Statistics of Industrial Morbidity in Grea 
Britain: A Retrospect and a Scheme of Development 
Rwal Photographic Society of Great Britain, at 7—C R C 
Ptfley* The Chamonix Valiev (Lantern Meeting). 

, “SJLSJW*'OointlT with the Alpine CluM (a 
; s Halil* at 8.30—Lieut.-Col. C. K. Howard-Burv G t 
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WEDNESDAY, December 21. 

RorAL Society of Medicine (History of Medicine Section), at 5— 
C. J. 8. Thompson : The Parturition Chairs—their History and 
Use—Miss Eileen Power: An English Woman Doctor in the 
Fifteenth Century. 

Royal Mjteorological Society, at 5. 

Geological Society of London, at 5 30—L. Owen : Notes on the 
Phosphate Deposit of Ocean Island, with Remarks on the Phos¬ 
phates of the Equatorial Belt of the Pacifio Ocean—H.. B. 
Milner: The Nature and Origin of the Pliocene Deposits of the 
County of Cornwall, and their Bearing on the Pliocene Geology 
of the South-West of England. 

Royal Microscopical Society, at 8—E. A. Smith: The Microscope 
in Non-ferrous Metallurgical Research.—Dr. J. G. Parker and 
Dr. S. H. Browning: The Practical Valu-e of the Microscope in 
Connection with Leather Manufacture. 

PUBLIC LECTURES. 

(A number in brackets indicates the number of a lecture 
in a series.) 

THURSDAY , December 15. 

Royal College of Surgeons, at 4—F. W. Twort: Recent Researches 
on the Biology of Bacteria (Brown Lecture) (3). 

University College, at 5.—Prof. J. E G. De Montmorency : Religion 
and Feudalism (7). 

Leplay House, 65 Bolgrave Road, S.W.l, at 8.35 —Dr. C. W. Saleeby: 
Light against Death. 

MONDAY, December 19. 

Royal Collfge of Surgeons, at 4—F. W. Twort: Recent Researches 
on the Biology of Bacteria (Brown Leoture) (4). 

King’s College, at 5.30— Dr. W. 11. Ormandy: Liquid Fuel En¬ 
gines (5). 

TUESDAY , December 20. 

Royal College of Surgeons, at 4—F. W r . Twort: Recent Researches 
on the Biology of Bacteria (Brown Lecture) (5). 

King’s Collige, at 5.30— Dr. W. Brown: Psychology and Psycho¬ 
therapy (10). 

WEDNESDAY, December 21. 

School or. Oriental Studies, at 12 —Miss Alice Werner: Bantu 
Tribes of East Africa (6). 
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Carbon Monoxide in Public Gas Supplies 

M ORE than ordinary interest is attached to 
the Report before us, 1 inasmuch as it 
deals with issues of considerable importance from 
the points of view both of national economy and 
of public health. To understand the question 
involves not only some knowledge of the history 
and conditions of public gas supplies during the 
past century, but also a right perspective in our 
views as to the most economical solution of the 
domestic smoke problem. 

For nearly eighty years after the establishment 
of the first public gas-works in London in the 
year 1813, the gas undertakings in Great Britain 
supplied their customers with what has been 
called a “ straight coal-gas,’" or, in other words, 
with a gas obtained by the carbonisation of a 
bituminous coal (sometimes mixed with a small 
proportion of “ cannel-coal ”) in retorts. In the 
early days of the industry, cast-iron retorts were 
employed, necessitating the use of comparatively 
low temperatures (650-750° G.) and the pro¬ 
duction of a rich lighting gas and a “ soft *’ coke, 
which latter could be utilised effectively in domes¬ 
tic fire-places. It is significant that the name of 
the first London gas undertaking was the Gas 
light and Gpke Company, and that Frederick 
Accttm, who in 1819 wrote the first descriptive 
treatise on the manufactureofcoal-gas, was able 
: 1° say i that, “ the .demand' for cdke in the capital, 
since ' the'' 1 'establishment ; "'of' 1 the 11 gas-light works, 


\ l Gas Regulation, Act, 1020. Report' to the Board of Trade of the 
Departmental Committee on Carbon Monoxide. Pp. is., (Cmd 14.22) 
tLondon: H.M. Stationery Office, 1921.) id. net. 1422.) 
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has prodigiously increased. Numerous taverns, 
offices, and public establishments which heretofore 
burnt coal, now use coke to the total exclusion of 
coal; and in every manufactory which requires 
extensive lighting or heating, gas and coke are 
now the means jointly employed. It would thus 
appear that, a century ago, the London gas under¬ 
takings, by their enforced practice of carbonising 
coal at moderately low temperatures, supplied the 
public with two “ smokeless ” coal products, 
namely, gas for lighting and a soft coke for heat¬ 
ing purposes, the combined use of which made 
possible the abandonment of the burning of raw 
coal in houses, offices, and public establishments. 

As time went on, however, cast-iron retorts were 
replaced by those of fireclay in the gas-works, with 
the natural result that higher carbonising tem¬ 
peratures were employed. But even fifty years 
ago, when this change had become universal, the 
chief object of the gas undertakings still 
remained the production of a coal-gas of high 
self-illuminating power together with a coke of 
such “ medium ” porosity and texture that it 
would answer most domestic fuel requirements. 
The coal-gas of fifty years ago would probably 
contain (about) 0-25 per cent, of C 0 2 , 6*o of CO, 
5-0 of “heavy hydrocarbons,” 40*0 of methane, 
45-0 of hydrogen, and 3*75 of nitrogen, and its 
gross calorific value would be (about) 700 
B.Th.U. per cb.ft., measured dry, at 6o° F. and 
30 in. barometric pressure. 

With the rapid development, from 1890 
onwards, of incandescent mantle gas lighting, 
which followed close upon A. von Welsbach’s 
inventions in Germany (1885-95), and the con¬ 
current increasing use of gas for cooking and 
domestic heating purposes, which were the out¬ 
come of Thomas Fletcher’s pioneering efforts in 
this country, the need of a rich gas of high self- 
illuminating power diminished, and eventually 
almost disappeared. The demand arose for a 
cheaper gas of medium illuminating (say of 15-17 
candle-power) but good heating power (say of 
about 600 B.Th.U. gross per cb.ft. at 6o° F. 
and 30 in. barometric pressure). This led to 
raising the carbonising temperature in the retorts 
up to iooo° C. or more, and using “ re¬ 
generative ” methods of firing the retort 
settings, whereby some 12,000 cb.ft. of gas 
per ton of coal were produced, containing about 
2'5 P er cent * of COi, 6*0 of CO, 3*5 of heavy 
hydrocarbons, 33-0 of CH 4 , 50 of H 2 , and 50 
of N* and having a gross calorific value up to 
about 600 B.Th.U. per cb.ft. at 6o° F. and 
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30 in. barometric pressure. As the carbonis¬ 
ing temperature increased, however, the residual 
coke became gradually harder, and therefore less 
suitable for domestic consumption, especially m 
an open fire-place with low draught. Indeed the 
gas undertakings soon found themselves in the 
position of producing a coke which was neither 
a good domestic fuel nor yet a high-class, hard 
metallurgical coke, with the result that its profit¬ 
able disposal was often a matter of difficulty. 

An obvious way out was to convert part 
of the coke into “water-gas,” by one or 
other of the processes which had been deve¬ 
loped since the first Lowe plant had been installed 
in Great Britain at the Leeds Forge in the year 
1888. And by mixing some water-gas with the 
coal-gas, a larger proportion of the potential heat- 
units in the coal taken into the gas-works could be 
sent out in the form of gas. Moreover, water- 
gas is cheaper to produce, and has an even higher 
calorific intensity (flame temperature), although 
the thermal efficiency of its production is some¬ 
what lower, than that of coal-gas. Another im¬ 
portant advantage about water-gas is that the 
plant for producing it occupies a much smaller 
area than a coal-carbonising plant for equal 
gas-therm yields; and, moreover, its operation is 
so comparatively easy and labour-saving that, to 
the harassed gas engineer, it is “a very present 
help in time of trouble,” e.g. when coal supplies 
are unduly short or the demands of labour ex¬ 
cessive. Up to the outbreak of the war, how¬ 
ever, British gas undertakings had been com- 
mendably chary in using water-gas; indeed, it is 
probable that in the year 1913 the proportion of 
water-gas sent out did not, on the average, exceed 
(if it was as much as) 15 per cent, of the whole 
gas output of the works. The public would, in 
that year, be supplied with a gas of an average 
gross calorific value of about 575 B.Th.U. per 
cb 4 t. at 6o° F. and 30 in. pressure, of which the 
Content of carbon monoxide did not exceed 15 per 
cent, at the most, and more probably in the 
majority of cases would not be greater than 10 per 
cent. 

It may here be mentioned that in the United 
States, where the manufacture of water-gas 
originated in 1885, the policy of converting the 
coke Into water-gas and of carburetting the latter 
with oil-gas had, long before the war, been pushed 
almost to its extreme limits. Thus New York 
had long been supplied with a mixture of about 
one part of “coal-gas ” with as much as six or 
; ykeyets ; parts of “ carburet ted water-gas’*; 
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Chicago with a mixture of one to five parts; 
Boston with a mixture of equal volumes, and so 
on. In 1917, the New York gas contained, on an 
average, about 3*0 per cent, of C 0 . 2 , 27-0 of CO, 
12-5 of heavy hydrocarbons, 20-0 of methane, 
30-0 of hydrogen, and 7.5 of nitrogen; and its 
average calorific value would probably be about 
675 B.Th.U. per cb.ft. at 6o° F. and 30 in. baro¬ 
metric pressure. 

During the war circumstances arose which 
fully justified, as a temporary measure, the relaxa¬ 
tion of some of the conditions formerly imposed 
upon British gas undertakings, which were per¬ 
mitted to supply gas of much lower calorific value 
and higher water-gas content than in pre-war 
days. In the circumstances this could not well 
be helped, and it was endured by consumers with¬ 
out complaint as a war necessity. Unfortunately, 
however, the gas industry, having thus been 
liberated temporarily from former controls and 
restrictions, yearned for a more permanent 
emancipation therefrom; and so what may be 
termed a strong “ life and liberty ” movement set 
in, more particularly in the direction of supplying 
gas of lower calorific value, on the plea of benefit¬ 
ing the consumer by giving him cheaper gas- 
therms than otherwise he could obtain. 

At this point the Fuel Research Bdard stepped 
in, at the request of the Board of Trade, with the 
object of advising “what is the most suitable 
composition and quality of gas and the minimum 
pressure at which it should be generally supplied,, 
having regard to the desirability of economy in 
the use of coal, the adequate recovery of by¬ 
products, and the purposes for which gas is now 
used.” The answer of the Fuel Research 
Board to the prevailing view in the gas 
industry “that the elasticity in manufacture 
can best be secured by the fixing of a 
sufficiently low calorific standard ” was some¬ 
what vague and hesitating; but the Board rightly 
based its recommendations upon the principle that 
“ the interests of the consumers can best be con¬ 
served if their contract with the gas undertaking 
is based on the sale and purchase of heat energy 
measured in fixed units which can be scientifically 
determined by simple means'.” And it was there¬ 
fore proposed that “ the consumer should be 
charged for the thermal units which he actually 
receives in the same way as the consumer of elec-;; 
tricity is charged for the Board of Trade units! 
which pass through his meter.” This important: 
conclusion was, however, accompanied by a pro¬ 
nouncement that “ the natural diluent for coal- 
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gas is water-gas’"; and the Board finally recom¬ 
mended that, subject to the foregoing principle, 
the gas undertakings should be “ free to deliver 
to the consumer any mixture of the ordinary com¬ 
bustible gases free from sulphuretted hydrogen 
and not containing more than 12 per cent, of inert 
constituents,’" whilst suggesting s ‘ the 'Standard¬ 
isation of burners in appliances for a limited 
number of calorific values M between 400 and 
500 B.Th.U. per cb.ft. The Board’s main 
recommendations, except as regards inert con¬ 
stituents, were given effect to by the Gas Regula¬ 
tion Act of 1920. which also' provided (inter alia) 
that the Board of Trade shall, as soon as may be 
after the passing of this Act, cause an inquiry to 
be held into the question whether it is necessary 
or desirable to prescribe any limitations of the 
proportion of carbon monoxide which may be 
supplied in gas used for domestic purposes. 

Now, whilst it is generally admitted that there 
are certain economic advantages to- be gained by # 
supplying the public with coal-gas' diluted with 
water-gas, there are, nevertheless, weighty objec¬ 
tions to an unlimited proportion of the latter being 
allowed in a domestic gas supply, arising from the 
poisonous nature of carbon monoxide (of which 
water-gas contains about 42 per cent., as against, 
say, 7 per cent, in coal-gas), and also from the 
fact that the range of explosibility of water-gas- 
air mixtures is considerably wider than that of 
coal-gas-air mixtures. Any large admixture of 
water-gas with coal-gas in a domestic supply 
would add materially to the dangers both of car¬ 
bon monoxide poisoning and of gas explosions in 
houses. 

The dangers of carbon monoxide poisoning with 
gas containing a large proportion of water-gas 
formed the subject of an official inquiry bv a Com¬ 
mittee (of which Dr. J. S. Haldane and the late 
Sir William Ramsay were members) appointed by 
the Home Office, whose Report (Cmd. 9x64) was 
issued in the year 1899. This Committee con¬ 
sidered that the most probable manner in which 
accidental death from gas poisoning would occur 
would be from gas, inhaled during sleep, escaping 
from a burner left full on unlighted; and, influ¬ 
enced by experiments made by Dr. Haldane, as 
well as by detailed information laid before them as 
to the uses of water-gas in the United States and 
its effect upon human health, and having in mind 
also the nature of carbonic oxide poisoning and 
the faulty character of gas pipes and fittings in 
the poorer class of house, the Committee reported 
that “the most direct, and in our opinion, the 
NO. 2721, VOL. 108] 


only effective method of preventing danger from 
water-gas is to fix a limit which the carbonic oxide 
in a public and domestic gas supply shall not, in 
ordinary circumstances, exceed.” And, whilst 
admitting the difficulty of assigning a limit ap¬ 
plicable in all circumstances, they suggested that 
12 per cent, of carbonic oxide would in ordinary 
circumstances be a proper limit, with 20 per cent, 
as the highest that should ever be allowed, and 
that “only under special circumstances.” Since 
this Committee reported there has probably been 
some (though not a great) improvement in the 
character of the gas service-pipes and fittings in 
the poorer class of houses. Also the more ex¬ 
tended use of incandescent mantle lighting has 
undoubtedly meant that less gas (in the ratio of, 
say, 7 to 10) would nowadays escape into a bed¬ 
room, from a burner left full on unlighted, than 
twenty years ago. Therefore, if in 1899 some¬ 
where between 12 and 16 per cent, of carbonic 
oxide was considered to be, “in ordinary circum¬ 
stances,” a proper limit, it would follow (the 
poisonous nature of carbonic oxide remaining un¬ 
changed) that to-day 20 per cent, might similarly 
be considered a reasonable maximum limit. This 
last-mentioned view was taken by the British Asso¬ 
ciation Fuel Economy Committee in its Second 
and Third Reports (1919 and 1920), and after¬ 
wards supported, on physiological grounds, by 
Dr. J. S. Haldane in his evidence before the 
Board of Trade Committee. The adoption of such 
a limit would mean that the gas undertakings 
would be at liberty to supply a mixture of one 
hundred parts of straight coal-gas with (up to) 
fifty parts of blue water-gas, a fairly generous 
allowance of the last-named. 

But the gas industry is to-day much more 
strongly organised and entrenched than it was 
twenty years ago. So, whilst admitting that 
few undertakings would be inconvenienced by a 
limit of 20 per cent, of carbonic oxide, except in 
cases of emergency, and disclaiming any present 
intention of supplying very high percentages of 
water-gas (in London a proportion of only 33J 
per cent, of carburetted water-gas being contem¬ 
plated), its advocates argued before the Board of 
Trade Committee that the advantages of cheaper 
gas (although nowadays gas, at twelve to fifteen 
pence per therm, seems a very dear fuel) out¬ 
weigh the danger to human life feared from higher 
proportions of carbon monoxide, and, therefore, 
that no statutory limitation should be imposed. 
Eventually, as the result of its inquiry, the Com¬ 
mittee did so decide, being “greatly impressed by 
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the necessity of allowing the development of the 
gas industry to proceed, without any check on its 
natural progress.” 

Such was the Committee’s conclusion on the 
matter, but it was qualified by the suggestion 
“ that the Departments concerned should carefully 
watch the situation so that, if the freedom from 
limitation which we recommend is accompanied by 
unexpectedly unfavourable results, the attention 
of Parliament may, if necessary, be again directed 
to the matter,” as though the Committee had still 
some misgivings about its verdict and did not 
consider it as final. Certainly, in the light of 
statistics relating to accidental gas poisoning 
placed before the Committee by the Registrar- 
General’s Department, and those published for 
the years 1914-19 by the Gas and Electric Light 
Commissioner of Massachusetts, which are 
referred to in the Report, there would appear to 
be a much greater risk of accidental death from 
carbon monoxide poisoning in localities where 
coal-gas largely diluted with water-gas is supplied 
than in those in which no water-gas is added. 
Indeed, it seems arguable that, had the matter 
been decided mainly by such statistics, and on the 
physiological evidence, rather than on those of the 
cheaper production of gas, a verdict in favour of 
limitation would have been the more natural and 
appropriate one. 

There is admittedly much to be said on hygienic 
grounds in support of the argument for cheaper 
gas, especially in view of the great improvements 
made during recent years in gas fires, and their 
consequent wider adoption for the heating of 
living rooms which are in use for part of the day 
only. For such purposes, as well as for cooking, 
gas is still an economical fuel, not so much on 
grounds of its initial cheapness (for it is a rela¬ 
tively dear fuel as compared with coal), as on 
those of convenience and cleanliness. It may, 
however, be argued perhaps with even greater 
force that, for the ordinary living rooms of a 
house, which require to be heated all day long, 
there is probably nothing more healthy and eco¬ 
nomical than radiation from red hot semi-carbon¬ 
ised coke burning in an open fireplace, and that it 
is in such direction, rather than that of gas heat¬ 
ing, that the ultimate solution of the domestic 
smoke nuisance mainly lies, although undoubtedly 
each method will contribute to the desired end. 

The Committee does not appear to have con¬ 
sidered at all the question of the greater risks of 
back-firing and explosions arising out of the much 
/; ;i?rider grange ofexploslbility of coal-gas when 
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largely diluted with water-gas for a domestic 
supply, although this is a matter of some import¬ 
ance. Moreover, it seems to have been overlooked 
that whereas the gas supply of many American 
cities may contain as much as 25 to 30 per cent, 
of carbon monoxide, yet it would be of a much 
higher calorific standard (vide that of New York) 
than any gas supplied, or likely to be supplied, 
under the new regulation by British undertakings. 
Indeed, it is a matter of mere arithmetic that an 
American burner supplied with gas of 675 B.Th.U. 
per cb. ft., and containing 27 per cent, of 
carbon monoxide, would, for a given heat develop¬ 
ment in the flame, actually pass somewhat less 
carbon monoxide in a given time than a British 
burner supplied with a 475 B.Th.Lb gas con¬ 
taining only 20 per cent, of carbon monoxide. 
It may, however, be hoped that British gas under¬ 
takings will, in their own interests, voluntarily 
work within such a 20 per cent, limit, and that 
gas consumers generally will fully realise the im- 
' portance of keeping a sharp look-out for gas leak¬ 
ages and of using only the best-made taps and 
fittings. W. A. B. 


Diseases of the Rubber Tree (Hevea 
braziliensis). 

The Diseases and Pests of the Rubber Tree. By 
T. Petch. Pp. x + 278 + 6 plates.. (London: 
Macmillan and Co., Ltd., 1921.) 20s. net. 

HE growth of the rubber plantation busi¬ 
ness, in which many millions sterling of 
British capital are invested, provides a striking 
example of the advantages that accrue from the 
combination of science and industry. It is, in¬ 
deed, not too much to say that but for this com¬ 
bination the rubber planting industry, as it has 
flourished during the last ten years or more, could 
scarcely have maintained its existence. 

It is not necessary to direct attention to the 
essential aid which science has given in enabling 
the raw rubber to be fitted for its various com¬ 
mercial applications. On the other hand, the 
present extensive development of rubber in 
industry would not have been possible had not 
scientific help been at hand to enable the planta¬ 
tions themselves to be maintained. In the earlier 
days, as in many another tropical agricultural in¬ 
dustry, all went very well with the planter—and 
then came the inevitable onset of disease, which 
under tropical conditions of growth may, and if 
unchecked will, easily assume serious propor¬ 
tions. The first serious check in the history of the 
plantation enterprise came in the form of a root 
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disease, due to the effects of a species of Forties 
(F. Hgnosus). The life history of the disease was 
worked out, its source and the conditions of attack 
became known through scientific investigation, 
and then rational methods of control were de¬ 
vised. 

Some optimists thought that thenceforth all 
serious trouble was at an end, but experience has 
confirmed the views of those who at that time 
expressed a contrary opinion. There are now 
known to be a number of pests, mostly fungal, 
which threaten more or less dangerously the exist¬ 
ence of the rubber trees. It is not unlikely that 
others will appear in the future, which either have 
not yet gained access to the plantations or perhaps 
have not yet acquired their full virulence. At any 
rate it may be stated confidently that the mainten¬ 
ance of scientific investigation, which alone can 
provide the essential conditions for the control of 
disease, is a prudent measure that is of vital im¬ 
portance to the existence of the whole industry. 

It is fortunate that the men who control largely 
the development of the great rubber plantations 
appreciate fully the services which science can 
render, and actually has rendered in the past, and 
this circumstance is one of the best guarantees of 
the future success of the enterprise. 

Naturally, a considerable mass of knowledge 
has accumulated on the causes and‘methods of 
treatment of the various diseases to- which the 
rubber trees are known to be liable, and it is for¬ 
tunate that Dr. Petch, with his long experience in 
Ceylon, should have set himself the task of pre¬ 
senting, in a readily available form, the results of 
that experience in the book under notice. By the 
term “tree ” is meant, of course, the Para rubber 
tree, Hevea brasiliensis, which from the planter’s 
point of view is the only rubber-producing plant 
of importance. Dr. Petch discusses the subject 
partly from the general point of view, and shows 
how neglect of correct principles of cultivation 
may promote disaster. He then describes the 
characters presented by the various parasites, and 
their several effects on the rubber tree itself, indi¬ 
cating, or at least discussing, the remedial or pre¬ 
ventive measures which should be adopted. Ex¬ 
cellent plates are given in the body of the work 
illustrative of the various diseases, and we could 
have wished it had been possible to print an 
explanatory legend at the foot of each plate, to 
avoid having to turn elsewhere in the text for 
identification of the figures ; perhaps this may be 
possible in a future edition. 

The book is much more than a mere guide to 
the pests, animal and vegetable, that afflict Hevea. 
Its pages abound in acute observations and sug- 
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gestions that make it valuable from the point of 
view of general pathology, and render it of in¬ 
terest to a wider circle of readers than the rubber 
planters for whom it was primarily written. The 
author also hints at the preparation of a companion 
I volume that shall deal with the subject from a 
more physiological point of view. The need for 
such a work is pressing, for quite apart from 
the more general aspects of pathology which 
may be expected to fall within the scope 
of such a volume, the whole question of 
the function of the complex latex and the 
problems of predisposition to disease have never 
yet received adequate treatment. For the present 
we conclude by congratulating the author on the 
production of a real contribution to the literature 
of economic botany, and the publishers also de¬ 
serve commendation for the excellent form in 
which the subject-matter and the illustrations are 
presented to the reader. J. B. F. 


Some Psychological “As IfsT 

(1) Psychology and Mystical Experience. By 

Prof. John Howley. Pp. xi-r'275. (London: 
Kegan Paul, Trench, Trubner and Co., Ltd. ; 
St. Louis, Mo. : B. Herder Book Company, 
1920.) 10s. 6 d. net. 

(2) The Science of Ourselves. (A Sequel to the 

“Descent of Man. ]J ) By Sir Bampfylde Fuller. 
(Oxford Medical Publications.) Pp. 1x4-326 + 2 
plates. (London: Henry Frowde; Hodder and 
Stoughton, 1921.) 16s. net. 

(3) Religion and the New Psychology , By W- S. 
Swisher. Pp. xv 4-261. (London: George 
Routledge and Sons, Ltd., n.d.) 10s. 6 d. net. 

(4) Collected Papers on the Psychology of Phan¬ 
tasy. By Dr. Constance E. Long. Pp. xii + 216. 
(London: Bailli&re, Tindall, and Cox, 1920.) 
10s. 6 d. net. 

(1) T)ROF. HOWLEY 5 S study is a sound piece 
JL of work written by one who has know¬ 
ledge and training along lines of thought which 
we cannot afford lightly to dismiss. Without 
denying the validity of the concept of sub-con¬ 
sciousness (in some sense of the word) he rejects 
that of merely automatic combination of psychic 
elements therein. “We must, 5 ’ he says, u posit 
some agency other than the psychic elements con¬ 
sidered in themselves.” Mystic experience is a 
direct realisation, sine intermedia, by the agent of 
the Agent beyond. What the author speaks of as 
“ agnostic psychology 55 may try to interpret this 
in terms of illusion; but how comes it that the 
illusion conduces to useful and sustained effort? 
(2) Sir Bampfylde Fuller builds a super- 

T - 
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structure of thought-process, . interpreted with 
some originality in the light of long experience in 
affairs, on a frankly materialistic foundation. 
Mind is (and not only is ill some way correlated 
with) physiological process in the brain. The 
development of the cerebral hemispheres “intro¬ 
duces a new and peculiar nervous condition—that 
of consciousness.” “Ideas are material things, 
and may be figured as clusters of brain-cells.” 

(3) Mr. Swisher gives us his solution of “ the 
religious problem”— i.e . “the perfect adjustment 
of the ego to its environment—the immediate en¬ 
vironment and the cosmos.” To him the gospel 
of Freud carries glad conviction. When we grasp 
adequately the nature of the unconscious through 
the methods of psycho-analysis we shall realise 
its influence on the religious life. The conclusions 
to which the author has been led are set forth 
with much vigour and freshness, and if he is satis¬ 
fied “that religion had a phallic origin” he has 
full right to say so. The chapter on mysticism 
and neurotic states invites comparison with Prof. 
Howley’s more “academic” treatment based on 
convictions derived from an older gospel. 

(4) Dr. Constance E. Long founds her doctrine 
rather on the fourth gospel of Jung than on the 
second gospel of Freud, though both must be 
included in the canonical books of the new faith. 
A candid friend, who is an academic psychologist, 
bade her—as she tells us in the preface—alter her 
title, saying that the book has nothing to do with 
psychology. She retained it, however, “because 
the book deals with an aspect of phantasy to 
which academic psychology is paying considerable 
attention at present.” At the same time she 
warns her readers that they will find in it nothing 
about such matters as “the relation of imagina¬ 
tion to perception.” One would have thought 
that the discussion throughout turns very largely 
on the nature of this relation. At all events, 
whatever label others may see fit to affix to him, 
no psychologist can afford to disregard new facts 
in whatever manner they may be reached, and 
Dr. Constance Long adduces many facts which 
are worthy of careful consideration. 

Huxley was wont to warn us against passing too 
lightly from “as if” to “is,” pointing the moral 
in one of his class lectures by reference to 
Darwin’s twenty years’ testing of natural selec¬ 
tion. He did not disparage the value of hypo¬ 
thesis; his meaning was that we should differ¬ 
entiate the several values of our hypothetical “ as 
ifs,” and lay bare the evidence which marks the 
difference in probability between the 0-95 which 
approaches the, perhaps unattainable, 1 of “is,” 
and the 0*05 which is all that sundry flimsy con¬ 
jectures can legitimately claim. It looks as if 
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the integration which obtains in human fantasy 
and thought were due to an integrating agency 
other than the natural relatedness of the psychic 
elements considered in themselves. It is for Prof. 
Howley to assign the probability-value of this 
“ as if ” and to marshal the evidence in its favour. 
To Sir Bampfylde Fuller it looks as if thought 
were in pari materia with cerebral organisation; 
it is for him to state the probability-coefficient of 
this hypothesis and produce evidence in support 
of its approximation to 1. It looks as if there 
were imaginal complexes in that which seems as 
if it were a psyche nowise dependent for its exist¬ 
ence on the structure and function of the brain; 
it is for Dr. Constance Long and Mr. Swisher to 
justify their existential “is” in the unconscious. 

An “as if” accepted as “is” becomes a basal 
assumption or presupposition from which flows 
the “must be” so obvious to the acceptor that 
demand for evidence on the part of the critic 
seems unreasonable. Memory-images as such 
“must be” retained somewhere; if not in con¬ 
sciousness, and if not in the brain, then obvi¬ 
ously in the unconscious. Retention otherwise 
than as such— i.e. retention of the conditions 
under which fresh blossoms of imagery shall 
appear under appropriate excitation—is left out 
of consideration; but should it not be considered 
and the ground of rejection laid bare? Retention 
of memory-images as such in the unconscious 
seems to be the cardinal “as if ” of much psycho¬ 
analysis; but is it wholly unreasonable to ask for 
evidence ? 

To put the matter more concretely, suppose 
that someone has a dream in which there are 
certain imaginal factors in fantasy—say, k, m, 0. 
On a later occasion, by the method of “free 
association,” other factors—say, j, l } n, p —are 
then rendered supra-liminal. What is the prob¬ 
ability-value of the inference that they were sub- 
liminally present as imaginal factors latent on the 
prior occasioji of the dream? There is here no 
question of familiarity with the facts. We may 
grant that as facts they are given correctly. It is 
a matter of evidence for or against an “as if” 
on the basis of which the facts are interpreted. 

C. Ll. M. 


Our Bookshelf. 

Penrose's Annual. Vol. 24 of The Process Year 
Book and Review of the Graphic Arts, 1922. 
Edited by W. Gamble, Pp. xii-f9r -f plates. 
(London: Lund, Humphries, and Co., Ltd., 
1921.) %s. net. 

Although the editor has nothing particularly new 
to bring forward this year, he has succeeded in 
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making a very interesting and instructive volume, j 
We think that the illustrations, which are many 
and various, reach a rather higher standard of 
excellence than that to which we have been accus¬ 
tomed. The editor tells us that undoubtedly, in 
time, all text-composing for printing will be done 
by a photo-mechanical process, and that this matter 
is still being worked at and progress made. Collo¬ 
type, which many used to suppose to be too trouble¬ 
some to work in this country, because of the vagaries 
of the climate, appears to be gaining in favour, and 
can be combined with offset methods to considerable 
advantage. An example of such a combination is 
given in a coloured collotype of Messrs. Howard and 
Jones. The history of the Print Society by Mr. 
M. F. Whittington, with offset examples, will be 
appreciated by many artists and collectors who 
favour etching as a means of expression. Mr. 
Gamble, in his “ Review,” refers to the neglect of 
inventors and inventions, and we would heartily 
second his desire that such neglect might be avoided. 
He is, however, unfortunate in one of his examples 
—namely, the “Electrical Inkless Printing” pro¬ 
cess, which was shown some five-and-twenty years 
ago by the late Mr. Friese Greene. Mr. Gamble 
says that Mr. Greene “ was unable to find the neces¬ 
sary financial support, and the process died out of 
recollection.” The weak point of that method was 
diagnosed in a moment by those who were well 
grounded in scientific principles. The paper wis 
sensitised all over (essentially by a salt of man¬ 
ganese), but the sensitive material unused was not, 
and probably could not be economically, removed. 
The present writer has specimens that were then pro¬ 
duced. For years they have been covered with a 
dirty brown stain, often in smudges, and the stain- 
inn has extended to the envelope that contains them. 

C. J. 

Vorlesungen liber die Theorie der Warmestrah- 
lung. By Prof. Max Planck. Vierte, Abermals 
Unigearbeitete Auflage. Pp. xi + 224. (Leip¬ 
zig: Johann Ambrosius Barth, 1921.) 

36 marks. 

This work has now gone through four editions, 
and it remains the standard book on the theory 
of radiation. The earlier parts, dealing with the 
classical theory, are practically unaltered, and 
constitute still far the most thorough introduction 
which a student could have into the rather diffi¬ 
cult ideas of the theory. The later part differs 
from the earlier editions very considerably. In 
the first and second editions the end of the book 
contained a good deal of rather arid discussion 
of the radiation problem from several only 
slightly different points of view. All this has now 
been replaced by a very interesting development 
of the quantum theory, in particular of those 
branches, including radiation, which concern tem¬ 
perature problems. The discussion from the point 
of view of entropy is very complete, except for 
the lack of an explanation of why it is right first 
to define entropy in terms of probability, and then 
to re-define probability—the so-called thermo- 
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dynamic probability—so as to derive from it the 
u absolute” entropy. Apart from this question 
of the arbitrary constant in the entropy, there is 
a very clear account of Planck’s more recent work 
on the equation of state of gases. 

Der Entropologische Gottesbeweis: Die physikal¬ 
ts che Entwicklung des Entropieprinzips , seine 
philo so phis che und apologetische Bedeutung . 
By Dr. Josef Schnippenkotter. Pp. 109. 
(Bonn : A. Marcus and E. Webers Verlag, 
1920.) 15 marks. 

To anyone familiar with modern physics it is a 
frequent occurrence to observe encroachments of 
the second law of thermodynamics on more and 
vet more branches of science; but it comes at first 
as rather a surprise that it covers a still wider 
field and has also an application in theology. Yet 
the connection is not so remote as appears at first 
sight, for alone of all the laws of Nature the 
second law deals with non-conservative processes. 
According to a certain school of thought the laws 
of dynamics and electro-dynamics, being conserva¬ 
tive, might be left to run themselves, but the de¬ 
generation of energy can only be taken to prove 
that the world must have been started at some 
time and must end at some future date—hence 
the title. The author of this philosophical work 
has evidently read widely in the literature of the 
philosophy of science and in science itself. There 
are discussions of 320 papers in it; indeed, almost 
every page is covered with references. He draws 
the cautious conclusion that entropy does not 
necessarily imply the existence of the Deity. 

A Text-book of Qualitative Analysis of Inorganic 
Substances . By Dr. S. A. Kay. Pp. vii-b8o. 
(London: Gurney and Jackson; Edinburgh: 
Oliver and Boyd, 1921.) 7s. 6 d. net. 

The practical details of analysis are described in 
this book more minutely than is customary in 
order to minimise the necessity of constant super¬ 
vision of the student. All accounts of the theory, 
even the chemical equations of the reactions, are 
omitted. These are to- be discussed orally. It 
would, however, have been very much better to 
have included them, since students usually carry 
out the tests mechanically unless they have their 
attention constantly directed to the chemistry in¬ 
volved. The result is rather reminiscent of 
cookery. 

Geography for Junior Classes. By E. Marsden 
and T. A. Smith. Pp. via+ 278. (London: 
Macmillan and Co., Ltd., 1920.) 5s. 

The book under notice is suggestive of the bad 
old geography furbished and brought up to- date. 
The last three parts cover the British Empire, and 
a general view of the continents. The first is 
mainly pure physics of a brand which is not 
welcome. The phrase “Lines and Belts of 
Equal Heat ” is bad anywhere, but much worse 
in a head-line. The book will not help’to improve 
school geography. 



528 


NATURE 


[December 22, 1921 


Letters to the Editor. 

[The Editor does not hold himself responsible for opinions 
expressed by his correspondents . Neither can he undertake to 
return, or to correspond with the writers of, rejected manu¬ 
scripts intended for this or any other part of Nature. No 
notice is taken of anonymous communications,] 

The Tendency of Elongated Bodies to Set In the East 
and West Direction, 

Perhaps readers of Nature will recognise the 
principle of the Eotvos torsion balance in the com¬ 
munication of Sir Arthur Schuster published in 
Nature of October 20 (p. 240) entitled “The Ten¬ 
dency of Elongated Bodies to Set in the North and 
South Direction.” The calculation there. given is, 
however, incomplete, and this causes the sign of the 
effect to be reversed. For the hypothetical “normal 
case ” a complete calculation shows that the tendency 
is rather for an elongated body to set itself in an 
east and' west direction. The missing element in the 
calculation is the difference in the directions of the 
centrifugal force on the different portions of the rod. 
If we call A the longitude, reckoned from the meridian 
of the centre of the rod, of an element ds of the rod 
at distance 5 from the centre, then approximately 
X=s sin 0/a sin 9 y where a is the radius of the^ earth 
and the remaining notation is the same as in the 
original communication. Since A is small, we may 
write for the horizontal force perpendicular to the 
meridian of the centre of the rod crpwrXds ; its moment 
is (o-p(o z Xds)(s cos 0), or, finally, since p = asmO, the 
moment of an element of length ds is 
or<oV sin 0 cos <p ds. 

It is easily seen that the horizontal component of 
the centrifugal force is always directed outward from 
the central meridian, and therefore tends to bring the 
rod into the prime vertical. The above expression 
combines with the moment given in the original 
communication, namely, creuV cos 2 6 sin 0 cos 0 ds (after 
correcting an obvious typographical error), giving 
crto V sin 2 9 sin <p cos 0 ds. 

By integration along the rod we get for the entire 
turning moment 

lor sin 2 6 sin <p cos 0, 

where I denotes the moment of inertia, as in the 
original communication. 

As a matter of fact, we must consider not only the 
effect of the change in direction and amount of the 
centrifugal force, but also the changes in -gravity due 
to the departure of the. earth from a spherical form. 
We have, in effect, treated the earth as a spheroid 
having an ellipticity due only to the direct effect of 
the centrifugal force—that is, an ellipticity of 
or a 1 2 g y where g is the acceleration of gravity. We 
may get the complete expression by writing instead 
of <Naj2g the actual ellipticity of the earth, e, (This 
is not offered as a proof.) The result is 
(2€gl la) sin 2 1 9 sin 0 cos 0. 

In an article of mine published in the September 
issue of the American Journal of Science, and briefly 
noticed In Nature for October 6 (p. 192), I have 
described the Eotvos balance from a different point of 
view, and have shown how the rod may be thought 
of as falling while turning about its axis of suspen¬ 
sion, because, owing to the different curvatures of 
the different vertical planes, it actually diminishes Its 
potential^ energy in turning. The prime vertical is 
the vertical plane of minimum curvature in the 
normal case, and it is towards this vertical plane 
that the body tends to turn. 

Now experiments with the Eotvos balance have 
shown that the actual condition at any particular point 
is generally very far from normal, so much so that it 
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is quite conceivable that at the place of Mr. Reeves’s 
experiment the tendency should be more nearly 
towards the meridian than towards the prime vertical. 

The body tends to set itself in the vertical plane of 
minimum curvature, wherever that may be, and if we 
reckon the angle from this plane the moment of the 
force acting is numerically 

£l(i/R-1 1 N) sin 0 cos 0, 

where R and N are the minimum and maximum radii 
of curvature of the level surfaces of the earth’s gravity 
field at the point of observation. For the “normal 
case ” this expression readily reduces to the one 
already given. Observations with the Eotvos balance 
enable us to determine for any point the value of 
i/R — i/N for the level surface passing through the 
centre of the rod and the directions of the principal 
planes of curvature of the level surface. There is also 
a second type of Eotvos balance in which a mass at 
one end of the rod is balanced by a weight suspended 
from the other by a fibre of some length. 

To illustrate the erratic nature of the curvatures 
of the level surfaces near the surface of the earth 
when these are studied in detail, I take from the 
work of Prof. Soler (“ Prima Campagna con la 
bilancia di Eotvos nei dintorni di Padova,” Venice: 
Reale Commissione Geodetica Italiana, 1914) the 
following values of the angle /?, which is the 
angle between the meridian and the direction in 
which gravity is increasing most rapidly. The normal 
value of ft is zero. The actual values at a number 
of successive stations, all near Padua, were found to 
be 189°, 147°, 282°, 306°, 274 0 , 33 0 , and 304°. The 
balance used here was of the second type. 

Although the curvature of any level surface near 
the earth is very Irregular in detail, it is fairly regular 
on the average. That is, we may consider the level 
surface as made by superposing on a fairly smopth 
surface a number of undulations, short and sharp, 
but of small amplitude. The Eotvos balance picks 
up mainly the curvatures of the sharp undulations, 
while in ordinary geodetic work w T e get only a sort of 
average curvature of the surface on which the undula¬ 
tions are superposed. ’ Walter D. Lambert. 

U.S. Coast and Geodetic Survey, 

» Washington, D.C.’, November 21. 


Japanese Culture Pearls. 

A notice has recently appeared in the daily Press, 
signed by a number of jewellers, with reference to 
Japanese “culture” pearls. This notice, besides en¬ 
dorsing the opinion expressed by the diamond, pearl, 
and precious stones section of the London Chamber 
of Commerce that “the insertion of foreign matter 
placed in the oyster 5 ’ disqualifies the culture pearl 
from competing with the pearl produced without the 
aid of man, declares that “cultured” pearls can be 
distinguished from Indian pearls. 

The first of the above statements was justly ridiculed 
at the time it was made by Sir Arthur Shipley in a 
letter to the Times (May 7, 1921), and is not likely 
to be taken seriously by the more intelligent members 
of the pearl-purchasing public. 

The second statement is, however, sufficiently in¬ 
exact to be liable to mislead the public. The only 
established difference between the culture pearls now 
on the market and “Indian” pearls, a difference 
revealed by their different fluorescence under ultra¬ 
violet light, is one that holds good also for “ naturally 
produced ” pearls from the Japanese pearl oyster, 
and Is due to minute differences in the optical pro¬ 
perties of the nacre of the Persian Gulf and Japanese 
oysters. An attempt is thus made to depreciate 
culture pearls by confusing them with naturally pro- 
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duced Japanese pearls, while the fact that culture 
pearls produced in other localities, or in other species 
or. races of pearl oysters, will probably be indistin¬ 
guishable from naturally produced pearls from the 
same sources is not mentioned. 

It is a significant fact that the English pearl mer¬ 
chants and jewellers have apparently made no attempt 
to obtain and publish scientific opinions on the 
problems raised bv the coming of the ‘‘culture pearl.” 
This will probably prove in the end a shortsighted 
policy. It is quite likely that the values of the stocks 
of “natural ” pearls which are held by merchants and 
others will suffer very much more from the uncer¬ 
tainty and confusion which are created by statements 
like those referred to here than they "would have 
suffered from a full and frank explanation to the 
public of the exact nature, and probable future 
development, of the Japanese discovery. This dis¬ 
covery, imoortant as it is as a scientific achievement, 
need not Have produced the panic which, to judge 
from their behaviour, seems to prevail in certain sec¬ 
tions of the precious stones trade. If at the outset 
the merchants and jewellers had acted as realists 
instead of behaving (and thinking they could induce 
the public to behave) in the manner so often wronglv 
attributed to the ostrich, it is quite likelv that the 
pearl market would by this time have adjusted itself 
to the change. H. Lyster Jameson. 


A Curious Physiological Phenomenon. 

At a recent meeting of biologists at Strasbourg 
Messrs. A. Schwartz and P. Meyer directed attention 
to the curious physiological .phenomenon which is 
shown by the following experiment:— 

With arms hanging relaxed, stand about xS in. 
from any ^ solid structure, such as a wall, and face 
the direction parallel to the wall. Stiffen the arm 
next the wall and move it away from the body until 
the back of the hand comes into contact with the 
wall; stand firm and press the wall as hard as pos¬ 
sible with the back of the hand for about 15 seconds. 
Now relax the arm, step away from the wall, and this 
is what will happen : 

_ To the observer’s astonishment, his arm will slowly 
rise, without his making any voluntary effort, until 
it ^ reaches^ an approximately horizontal position ; it 
will remain there for a few seconds and then fall 
back. Whilst the phenomenon is taking place the 
observer has the sensation that his arm is raised by 
an exterior force which is quite independent of voli¬ 
tion. Anyone interested in the explanatory theories 
put forward by the above-mentioned gentlemen should 
consult the Comptes rendus de la Sociiti, de Biologie, 
vol. 85, No. 27, July 23, 1921, p. 490. 

F. C. D ANN ATT. 

19S Rue Saint-Jacques, Paris (5®), November 28. 


I first came across this phenomenon in 1917, when 
it was shown as a “parlour trick ” in an officers’ mess 
in Macedonia. It is obviously of the greatest interest, 
but I was unable to trace it to its origin. 

To the description in Mr. Dannatt’s letter may be 
added the observation that the movement ensues "even 
where the subject has no knowledge of what is about 
to occur—my first personal experience of the pheno¬ 
menon occurred before I was told what to expect. 
This is of importance, for it removes possibility of 
suggestion. M The phenomenon is a physiological 
one. 

Any explanation at present must be purely hypo¬ 
thetical. The “Voluntary** movement of a limb is 
brought about through the activity of the “ motor ” 
area pyramidal cells in the cortex of the great brain. 
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Such reactions (under experimental conditions) are 
often followed by the opposite form of movement— 
e.g . flexion by extension (Graham Brown and 
Sherrington, Proc. Roy. Soc., B, vol. 85, p. 250, 

1912) . But the peculiarity of the present movement 
is that it is in the same direction as the original 
one. That is, the upper limb is pressed against the 
wall in a voluntary manner; after a few seconds’ 
rest it is raised towards the wall in an involuntary 
manner. After-discharge of the same movement may, 
however, also occur under experimental conditions 
(called “tonus remainder ” by the above investigators). 
But this involuntary movement of the arm occurs 
after a distinct pause. 

The curious lack of “volition” whilst the arm is 
rising might be explained (on the assumption that the 
movement is due to an after-discharge of the motor 
cortical area) if the feeling of voluntary fatigue 
depends upon functional changes a step back in the 
cerebral path. Thus the motor cells are set into 
activity by other nerve cells. If the fatigue of volition 
occurs" in" these other cells, and the after-discharge in 
the motor cells themselves, the absence of a feeling 
of “voluntary effort ” might be explained. 

The movement—the slow, involuntary rise of the 
arm—is, however, not like those obtained from the 
motor area of the great brain when it is stimulated. 
But it is like the movements obtained from another 
motor mechanism—that of the “red nucleus ” and 
other structures in the mid-brain and hind brain. I 
think that the phenomenon is far more likely one 
brought about by this other motor system, which is 
essentially concerned in the slow “postural” move¬ 
ments and maintained postures of the body (Graham 
Brown, Proc. Roy. Soc., B, vol. 87, p. 145, 

1913) . It is more than likely that the two 

motor mechanisms combine in directing muscular 
activities—sometimes reinforcing one another, some¬ 
times inhibiting. If this is the case, the 
pressing of the arm against the wall may be 
brought about by both mechanisms, the drop of the 
arm at the end of the voluntary act may be an addi¬ 
tional voluntary act, and the after-discharge of the 
“red nuclear’’ mechanism (to give it a too restricted 
name) may later reassert itself. Or the “ motor area ” 
activity may from the first inhibit the “red nuclear,” 
and when "the former is “fatigued ” the latter may 
assert itself in a “rebound” from its state of inhibi¬ 
tion. 

Enough has been said to indicate our ignorance of 
the conditions which might explain the phenomenon 
and to show how speculative any explanation must be 
at present. One last suggestion may be made. The 
phenomenon may be related to the curious maladjust¬ 
ment of movement which occurs after a heavy weight 
has been carried for a distance and then abandoned. 
Everyone who has carried a heavy knapsack for a 
distance and then laid it down knows how his first few 
steps without it are unbalanced. 

T. Graham Brown. 

Physiology Institute, University College, Cardiff, • 
December 8. 


Echinoderm Larvae and their Bearing on Glassification. 

In Nature of December 8 there appears an article 
by my friend Dr. F. A. Bather entitled “Echinoderm 
Larvae and their Bearing on Classification.” The 
article consists of a review of Dr. Mortensen’s work 
entitled “ Studies of the Development and Larval 
Forms of Echinoderms,” and in the course of the 
article Dr. Bather quotes with apparent approval 
some remarks of Dr. Morten sen to which I desire 
to take the strongest exception. 
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First, Dr. Bather quotes an observation of Dr. 
Mortensen’s in which he describes the larva of an 
Ophiurid dropping the young brittle-star and then 
proceeding to regenerate itself, and states that this 
observation suggests that the metamorphosis of 
Echinoderms is an alternation of generations. I can 
only say that this observation of Dr, Morten sen stands 
in urgent need of confirmation, and that it is totally 
opposed to what we know of the normal development 
of Ophiurids. In the development of Ophiothrix 
fragilis the adult takes over from the larva the mouth, 
oesophagus, stomach, intestine, peritoneal sacs* and 
aboral integument, and what is left of the larva after 
this abstraction is merely the ciliated band, the larval 
organ of locomotion. This development is no more 
an alternation of generations than is the development 
of the veliger into the adult mollusc. The same type 
of metamorphosis is found in the pelagic larvae of 
Holothuroids and Echinoids; in Asteroids the only 
additional feature to be observed is the shrivelling 
and disappearance of the praeoral lobe which acts as 
stalk during the earlier stages of metamorphosis. 
Secondly, Dr. Bather states that Dr. Mortensen has 
shown that the Brachiolaria stage in Asteroid 
development (in which the larva uses its praeoral lobe 
as a stalk) cannot be homologous with the similar 
stage of development in Crinoids, since it is found only 
amongst the “more specialised forms of Asteroids.” 

No more rash statement could be made nor one 
more devoid of foundation. Modern Asteroids are 
divided into five groups, viz. Forcipulata, Valvata, 
Yelata, Paxillosa, and Spinulosa. Nothing whatever 
is known of the development of any valvate and velate 
form, but the fixed stage is found not only in the 
development'of the Forcipulata (which Dr. Mortensen 
arbitrarily regards as the most specialised forms), 
but also in the development of the Spinulosa (which 
all admit to be the most primitive group). In the 
Paxillosa, which. include the British genera Astro- 
pecten and Luidia, and which, mirabile dictn, Dr. 
Mortensen appears to regard as primitive forms, the 
fixed stage 'is omitted; the larva apparently amputates 
its ^praeoral lobe and does not use it as a" stalk. 

The Paxillosa, so far from being primitive, are quite 
a modern development of Asteroid structure in the 
Ophiuroid direction. They have in most cases lost 
the anus and in all cases the sucking discs of the tube 
feet^ and they have developed a quite un-Asteroid 
mobility and muscularity of the arms. Luidia even 
snaps off the arms on irritation exactly like an 
Ophiuroid. 

The reason why the fixed stage is omitted in their 
development is^not far to seek. What we know of 
their habits points to their being inhabitants of the 
sand and mud. Such a habitat Is utterly unsuitable 
for the support of a fixed stage, and consequently this 
stage has been omitted in their life-history. 

\\hen^ however, we reflect that the Echinoderms 
are admitted by all to be descended from the same 
stock, that this stock must have passed through a fixed 
stage, since primitive Crinoids are fixed, and that the 
stalks of Crinoids and Asteroids are formed from the 
same region of the larva, we shall be in a position to 
estimate the value of Dr. Mortensen \s views. His 
ideas of^ the ancestry of Echinoderms would carrv 
more weight if he had worked out with thoroughness 
the complete life-history of any Echinoderm. 

Lastly, I should like to protest against the idea that 
those interested in Echinoderms agree with the over¬ 
estimate of the importance of trifling peculiarities in 
the structure of pedicellaria=i in which Dr. Mortensen 
indulges. As Dr. Bather savs, they are of no use to 
the palaeontologist, and Dr. Bather,' who Is not only a 
systematise but also a first-class morphologist, will 
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realise that Dr. Mortensen’s views are accepted by few 
except himself. E. W. MacBride. 

Royal College of Science, South Kensington, 
London, S.W.7, December 14. 


Prof. MacBride has allowed his enthusiasm for the 
truth, as he sees it, to blind his eyes to what I actually 
did say. I said the idea of alternation of generations, 
though recalled by Dr. Mortensen’s account of an 
observation, was “not really justified.” I also charac¬ 
terised Dr. Mortensen’s own inference from that ob¬ 
servation as “audacious.” I am glad to find that 
Prof. MacBride agrees with me, even if his mode of 
expressing agreement be unusual. 

I did not say that Dr. Mortensen had “shown” 
(which I take to mean “proved”) those statements 
and conclusions concerning the Brachiolaria and its 
sucking disc to which Prof. MacBride takes exception. 
By using the expression “none the less ” I meant to 
imply that his conclusion on this point was not on all- 
fours with his general conclusion. Prof. MacBride 
differs from me in the vigour with which he rubs in 
that argument. I am glad that my remark has 
aroused so doughty a champion to the defence of the 
Brachiolaria, but I confess that I am not as yet pre¬ 
pared to broider any published classification of the 
Asteroidea on my own banner. 

It is not for me to break any lances in defence of 
Dr. Mortensen, but if Prof. MacBride is acquainted 
with Dr. Mortensen’s “ Studies in the Development of 
Crinoids ” (see Nature, vol. 107, p. 132, March 31, 
1921) I am rather astonished that he should so belittle 
our Danish colleague’s work on those lines. As for 
the importance that Dr. Mortensen attaches to pedi- 
cellarise, I incline to think that it is his critics who 
“overestimate” it. He himself has written (1907, 
“Ingolf Exped., Echinoidea,” vol. 2, p. 12) :—“I have 
never stated that the classification has always to be 
based on the pcdicellariae as the most important factor; 
on the contrary, I am of opinion that where structural 
characters of some significance occur in the test, these 
are, upon the whole, of higher classificatorv value than 
the characters in the pedicellariae. ” 

Prof. MacBride is as friendly and complimentary to 
me as he always is, even when we differ, but, however 
much he may differ from Dr. Mortensen, I do hope 
he realises that the latter has furnished us in this 
memoir with a number of novel observations obtained 
with labour and recorded with skill. 

F. A. Bather. 


Some Problems in Evolution. 

The address of Prof. Goodrich on '“ Some Problems 
in Evolution,” which T read in Nature of 
November 24, incidentally deals in a slight but some¬ 
what dogmatic manner with the question, “What 
share has the mind taken in evolution? ’’ I do jiot 
nropose myself to attempt to answer this question, 
but onlv to point out that thef grounds on which 
Prof. Goodrich deals with the matter are quite incon¬ 
sistent with well-established phenomena which are 
familiar to psychologists and psychotherapists. 

Prof. Goodrich says, “ I would maintain that 
there is no justification for the belief that it (mind) 
has acted, or could act, as something ^ guiding or 
interfering with the course of metabolism.” He 
scouts the idea “of the influence of the mind on the 
activities of the bodv,” and says, “we cannot con¬ 
ceive how a physical process can be interrupted or 
supplemented by non-physical agencies.” He tells us 
that the student of biologv “ should realise that the 
mental series of events lies outside the sphere of 
natural science,’,’ and relegates such matters to the 
realm of philosophy. 
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I have no doubt that Prof. Goodrich is familiar with 
recent advances in psychotherapy, and I cannot 
imagine how he reconciles them with the above state¬ 
ments. The treatise on “ Suggestion and Autosug¬ 
gestion,” by Prof. Badouin, which describes the 
practice of the new Nancy school, gives plenty of 
examples of curative processes, which necessarily in¬ 
volve metabolism, set in motion by purely mental pro¬ 
cesses. A good example is furnished by the article of 
Prof. J. Stanley Gardiner in Nature of December 15, 
p. 505. If autosuggestion can initiate metabolism in 
the individual, why is it to be ruled out as a possible 
factor in evolution? Prof. Goodrich is not an advocate 
of the view that only congenital characteristics can 
affect the progeny of the individual. If the requisite 
“environmental stimulus” persists I gather that in 
his opinion an acquired modification may also persist. 
In this connection it is surely a loss to his theory’ to 
rule out the effect which environment may produce 
primarily’ on the mind, and through the mind on 
metabolic processes. Why is the student of biology to 
regard all this as “outside the sphere of natural 
science ” ? W. R. Bousfield. 


Ix answer to Mr. W. R. Bousfield's question I may 
say that he is mistaken if he thinks that I would 
deny the possibility 7 of curative processes being set 
going by “ suggestion. ” But I would maintain that 
suggestion is not a mental pnocess. There is a popu¬ 
lar error, widespread, that thought can be directly’ 
transferred, whereas, as a matter of fact, we know 
that one organism communicates with another by 
physical means through the organs of sense—by 
touch, smell, taste, sight, and hearing. Suggestion 
consists in bringing to bear appropriate stimuli which 
directly 7 or indirectly 7 set going certain metabolic pro¬ 
cesses ; or, to put it in another wav, the stimuli excite 
in the organism responses which from one aspect 
appear as a series of metabolic processes, and from 
another aspect as a series of mental processes. The 
one series cannot be altered without also altering the 
other. 

In Nature of November 17 Dr. T- T. Cunningham 
complains that I have ignored “ the greater part of 
all the new conceptions and new results obtained by 
recent research on heredity and genetics.” Now it is 
difficult within the limits of a short address to guard 
against all possible misunderstanding, yet I think 
Dr. Cunningham might have gathered that mv object 
was to concentrate on certain fundamental problems, 
avoiding all unnecessary detail. Although yielding to 
none in my admiration for the triumphs of Men- 
delism, I purposely set aside (as stated in a foot¬ 
note) complications due to hybridisation, the forma¬ 
tion of heterozygotes, segregation, etc., because they 
did not seem to me to bear directly on the 'questions 
discussed. My innocent statement “that the newest 
characters may be inherited as constantly as the most 
ancient, provided they are possessed by both parents,” 
in no way 7 contradicts Dr. Cunningham’s own state¬ 
ment “that a character may be inherited when it is 
apparent only In one parent or in neither,” a fact 
which, by the wav, was known before Mendelism was 
Invented. I still hope that nothing said in the address 
Is inconsistent with even the newest sound concep¬ 
tions and newest results of experimental genetics. 

In the third paragraph of his letter, while seeming 
to agree that a change of character must be due 
either to an alteration of the germinal factors or of 
the environmental conditions, Dr. Cunningham con¬ 
fuses the issue bv failing to distinguish consistently 
between the variation and the resulting character. 
This Is lust one of the important distinctions which, 
as I endeavoured to show in the address, must be 
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realised If we are not to waste time in endless and 
futile controversy 7 . 

Great as is our debt to Weismann, it must be 
acknowledged that not a little of the confusion in 
discussions on “acquired characters ” is traceable to 
obscurities and inconsistencies in his' writings. In 
this matter I gladly acknowledge my’ indebtedness t& 
the works of Sir Archdall Reid. No one, I think, 
has so clearly’ shown that, as some others saw before 
him, there are two kinds of variation, but only one 
kind of character. E. S. Goodrich. 

Oxford, December 9. 


World List of Scientific Periodicals. 

The Conjoint Board of Scientific Societies proposes, 
if sufficient support is obtained, to arrange for the 
issue of a world list of periodical publications which 
contain the results of original scientific research, and 
has entrusted preliminary’ arrangements to a com¬ 
mittee, of which the following are members :—Sir 
Sidneys F. Harmer (chairman), Mr. F. W. Clifford, 
Sir Richard Gregory, Dr. P. Chalmers Mitchell, Mr. 
A. W. Pollard, and Prof. W. W. Watts, secretary. 

The list will be an octavo volume containing, In 
alphabetical order, the titles and places of publication 
of all such periodicals in existence on January 1, 
1900, and of all issued after that date. 

Libraries in London, Oxford, Cambridge, Edin¬ 
burgh, Dublin, and Aberystwyth which take in these 
periodicals will be indicated in the list, and, wherever 
possible, at least one library 7 in the United Kingdom 
will be indicated for each title. 

The copies will be printed on one side only to facili¬ 
tate alterations and additions. 

The objects of the proposed volume are : (1) To 
supply as nearly as possible a complete list of current 
scientific periodicals; (2) to indicate, where possible, at 
least one library where each periodical is taken; (3) 
to form a basis for co-operation between libraries, so 
that both the number of duplicates and the list of 
periodicals not taken in may be reduced ; and (4) to 
enable each library to use the list for its own pur¬ 
poses, by placing a mark against the title of each 
periodical it possesses, by cutting up for a card index, 
etc. 

The trustees of the British Museum, recognising 
the importance of this work to scientific research and 
bibliography, have consented to allow the compilation 
to be undertaken by the staff of the Museum. They 
are unable, however, to defray' the cost of printing 
and publication. 

Although the value of a list of this kind to libraries 
and scientific societies would be very great, it is 
scarcely' possible that the production of so costly* a 
work would be entertained by a publishing firm as an 
ordinary 7 commercial enterprise. Tf, however, a suffi¬ 
cient number of libraries and institutions agree in ad¬ 
vance to purchase, one or more copies, when issued, 
the compilation of the list will be put in hand at 
once. Already 7 a large bulk of material has been 
collected in the British Museum by various societies 
and by the Conjoint Board. 

I shall be glad to receive by January 7 3r, if possible, 
the names and addresses of Institutions or individuals 
who will support this proposal by undertaking to 
subscribe for one or more copies of the list. The 
price per copy will be 2 l. 2 s. net. W. W. Watts. 
Conjoint Board of Scientific Societies, 

Burlington House, London, W.i. 


Did Observations Bearing on the Duration of Sunrise. 

In 1769 the French academician Le Gen til went on 
a journey to Mauritius, Pondichdry, and Manila to 
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observe the transit of Venus and to study atmospheric 
refraction in the tropics. As an incident of the latter, 
while at Pondicherv he observed carefully the form 
of the rising sun, * with attendant phenomena, and 
noted the instants of upper and lower contacts in 
several cases, with the help of the telescope of his 
quadrant and a clock. While he does not seern to 
have made any further use of the durations deducible 
from his observations, nevertheless with the help of 
the NaiMical Almanac of that year and a standard 
astronomical formula one may compute the duration 
which would have held on the assumption of constant 
refraction, and may compare this with the actual 
observations and with the accompanying descriptions 
of the sun’s form. The subjoined table shows the 
results. Type A (see Popular Astronomy, “ On Types 
of Sunrise and Sunset,” vol. 29, p. 251, 1921; Nature, 
October 13, p. 211), which is a mirage type, has an 
average excess of +2-3 per cent, as compared with 
computation ; the one type B case has an excess of 
+ 3*3 per cent. These results agree with numerous 
observations made by the present writer at various 
stations in Pacific and Atlantic waters. It is as if 
the sun sets behind a receding horizon and rises beyond 
an approaching horizon. 

Duration 


Local date, 1769 

Obs. 

Comp. 

Dif. 

Per cent. 

Type 

I 

7 A 

148*5 

'V 

144*6 

+ 3-9 

4-2-8 

A 

I 

9 A 

147.4 

I44.4 

+3-0 

4-2-1 

A 

I 

10 A 

145-0 

I44.1 

+ 0-9 

4 - 0-6 

A 

II 

1 A 

145-4 

139*7 

+ 5*7 

4 - 4*1 

A 

VI 

18 A 

148-4 

140-9 

+7*5 

+ 5*3 

B 


Willard J. Fisher. 


The Measurement of Ionisation Currents by Three- 
electrode Valves. 

In view of the advantages offered by the use of 
valves for measuring ionisation currents, which have 
been pointed out in a recent paper by M. J. Malassez 
(Comptes rendrn , vol. 172, p. 1093, i 9 2I )j it appears 
to be of some interest to describe another method of 
using valves for this purpose, differing in its applica¬ 
tion from that adopted by M. Malassez. 

The method described by M. Malassez gives directly 
the mean ionisation during a certain interval of time 
'bv determining the time required to discharge a con¬ 
denser from 40 volts to a small potential indicated 
sharply by the Valve. It is intended to measure ionisa¬ 
tion currents, of the order of io~* 8 amperes, produced 
by X-rays when conditions are such that the leakage 
through the valve can be neglected. 

In the method to be described the Ionisation is 
measured by the steady deflection of a galvanometer. 
It permits changes of ionisation within short intervals 
of time to be followed, and can readily be adapted to 
a balance method. 

The arrangement Is given by the accompanying 
sketch (Fig. 1). 

The plates of the valves V lt V, are connected 
through equal resistances r v r a . One terminal of 
each of these resistances is connected to the positive 
pole of the battery, the other terminals are con¬ 
nected through the galvanometer g. The resistances 
R ? . R 2 regulate the heating currents through the fila¬ 
ments. Each grid can be connected to the positive plate 
of an ionisation chamber through the leads Cj or C,. 

The heating currents are set so as to give equal 
plate currents through both valves when the grids are 
insulated. When, owing to the action of the ionisa¬ 
tion current, one of the grids receives a charge, the 
plate current through the corresponding valve is altered 
and the galvanometer is deflected. An ionisation cur- 
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rent acting on the other filament causes a galvano¬ 
meter deflection in the opposite direction. 

The sensitiveness is, in general, different for ionisa¬ 
tion currents acting on each of the grids, but for each 
one the deflections of the galvanometer are fairly pro¬ 
portional to the ionisation currents. If required, in¬ 
equalities in the valves can be corrected by interposing 
an E.M.F. in one of the valve circuits by means of a 
battery and suitable resistances. 

When t'wo valves are used in this way, fluctuations 
in the heating currents and in the plate potentials 
are reduced owing to the fact that the heating cur¬ 
rents for the filaments and* the plate voltage are sup¬ 
plied from the same sources for both valves. 



A fuller discussion of the method and more details 
of the experiments carried out will be given elsewhere. 

When some radio-active deposit emitting a-rays is 
gradually brought near to an ionisation chamber of 
suitable shape it is easy to show the amount of ionisa¬ 
tion for different distances (Bragg’s curve) by the 
deflections of a unipivot galvanometer. When a"more’ 
sensitive galvanometer is substituted for the unipivot 
instrument, in a set of observations the sensitivity for 
current was 3x10“ 13 amperes with a sensitivity for 
voltage of i-2 x 10-' 1 volts, although the valves used 
were rather soft and not suitable for high current 
sensitivity, and no amplification device was used. 

‘ _ ^ J. C. M. Brentano. 

Manchester University, Manchester, December 10. 


Simple Sensitive Flames. 

It does not seem to be well known that it is quite 
easy to make a very simple flame sensitive to sounds 
of short w T ave-length for working with gas at ordinary 
supply pressure. 

Such a sensitive jet is obtained from a glass tube, of 
diameter about 1 cm. ; simply by rotating the end of 
the tube in a blow-pipe flame, so that it takes the 
shape of ti dome with an orifice. This shape provides 
the sudden change of pressure on which sensitiveness 
depends. While the glass is still soft it is slightly 
flattened so as to make the orifice noticeably elliptical. 
As with high-pressure jets, the-flame loses sensitive¬ 
ness if the orifice be too nearly circular, or if its 
ellipticity be too great. The best condition is attained 
by trial. If the orifice be too large the flame is easily 
disturbed by draughts or by slight variations in the 
pressure of the gas. If it be too small the normal 
gas pressure is too low to give a flame on the point 
of flaring, a well-known condition of sensitiveness. 
These low-pressure flames are sensitive to lower 
pitched sounds th^n is usual with high-pressure 
flames. Like the latter, they are most sensitive to 
sounds in a particular direction, viz., the direction of 
the major axis of the elliptical orifice. 

G. A. Sutherland/ 

University College, W.C.i, December 6. 
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The Message of Science . 1 

By Sir Richard Gregory. 


I T is just forty years ago, at the York Meeting 
* in 1881, that a committee was appointed “to 
arrange for a conference of delegates from scien¬ 
tific societies to be held at the annual meetings of 
the British Association, with a view to promote 
the interests of the societies represented by in¬ 
ducing them to undertake definite systematic work 
on a uniform plan.’ 1 The Association had been in 
existence for fifty years before it thus became a 
bond of union between local scientific societies in 
order to secure united action with regard to com¬ 
mon interests. Throughout the whole period of 
ninety years it has been concerned with the 
advancement and diffusion of natural knowledge 
and its applications. The addresses and papers 
read before the various sections have dealt with 
new observations and developments of scientific 
interest or practical value; and, as in scientific 
and technical societies generally, questions of pro¬ 
fessional status and emolument have rarely been 
discussed. The port of science—whether pure or 
applied.—is free, and a modest yawl can find a 
berth in it as readily as a splendid merchantman, 
provided that it has a cargo to discharge. Neither 
the turmoil of war nor the welter of social unrest 
has prevented explorers of uncharted seas from 
crossing the bar and bringing their argosies to 
the quayside, where fruits and seeds, rich ores 
and precious stones have been piled in profusion 
for the creation of wealth, the comforts of life, 
or the purpose of death, according as they are 
selected and used. 

All that these pioneers of science have asked 
for is for vessels to be chartered to 
enable them to make voyages of discovery to 
unknown lands. Many have been private adven¬ 
turers, and few have shared in the riches they 
have brought into port. Corporations and Gov¬ 
ernments are now 1 eager to provide ships which 
will bring them profitable freights, and to pay 
bounties to the crews, but this service is 
dominated by the commercial spirit which expects 
immediate returns for investments, and mariners 
who' enter it are no longer free to sail in any direc¬ 
tion they please or to enter whatever creek 
attracts them. The purpose is to secure some¬ 
thing of direct profit or use, and not that of dis¬ 
covery alone, by which the greatest advances of 
science have hitherto been achieved. 

To the man of science discoveries signify exten¬ 
sions of the field of work, and he usually leaves 
their exploitation to prospectors who follow him. 
His motives are intellectual advancement, and not 
the production of something from which financial 
gain may be secured. For generations he has 
worked in faith purely for the love of knowledge, 

. and has enriched mankind with the fruits of his 
labours; but this altruistic attribute is undergoing 

1 Abridged from the presidential address delivered to the Conference of 
Delegates of Corresponding Societies of the British Association at Edin¬ 
burgh on September 8. 
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a change. Scientific workers are beginning to 
ask what the community owes to them, and what 
use has been made of the talents entrusted to it. 
They have created stores of wealth beyond the 
dreams of avarice, and of power unlimited, and 
these resources have been used to convert beauti¬ 
ful countrysides into grimy centres of industrial¬ 
ism, and to construct weapons of death of such 
diabolical character that civilised man ought to 
hang his head in shame at their use. 

Mankind has, indeed, proved itself unworthy 
of the gifts which science has placed at its dis¬ 
posal, with the result that squalid surroundings 
and squandered life are the characteristics of 
modern Western civilisation, instead of social con¬ 
ditions and ethical ideals superior to those of any 
other epoch. Responsibility for this does not lie 
with scientific discoverers, but with statesmen and 
democracy. Like the gifts of God, those of 
science can be made either a blessing or a curse, 
to glorify the human race or to destroy it; and 
upon civilised man himself rests the decision as 
to the course to follow. With science as an ally, 
and the citadels of ignorance and self as the objec¬ 
tive, he can transform the world, but if he neglects 
the guidiance which knowledge can give, and 
prefers to be led by the phrases of rhetoricians, 
this planet will become a place of dust and ashes. 

Unsatisfactory social conditions are not a neces¬ 
sary consequence of the advance of science, but 
of incapacity to use it rightly. Whatever may be 
said of captains of industry or princes of com¬ 
merce, scientific men themselves cannot be 
accused of amassing riches at the expense of 
labour, or of having neglected to put into force 
the laws of healthy social life. Power—financial 
and political—has been in the hands of people 
who know nothing of science, not even that of 
man himself, and it is they who should be 
arraigned at the bar of public justice for their 
failure to use for the welfare of all the scientific 
knowledge offered to all. Science should dis¬ 
sociate itself entirely from those who have thus 
abused its favours, and not permit the public to 
believe it is the emblem of all that is gross and 
material % and destructive in modern civilisation. 
There was a time when intelligent working men 
idealised science; now they mostly regard it with 
distrust or are unmoved by its aims, believing it 
to be part of a soul-destroying economic system. 
The obligation is upon men of science to restore 
the former feeling by removing their academic 
robes and entering into social movements as 
citizens whose motives are above suspicion and 
whose knowledge is at the service of the com¬ 
munity for the promotion of the greatest good. 
The public mind has yet to understand that science 
is the pituitary body of the social organism, and 
without it there can be no healthy growth in 
modern life, mentally or physically. 

This conference of delegates provides the most 
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appropriate platform of all those offered by the 
British Association from which a message of ex¬ 
hortation may be given. There are now 130 
corresponding societies of the Association, with 
a total membership of about 52,000, and their 
representatives should every year go back not 
only strong with zeal for new knowledge, but also 
as ministers filled with the sense of duty to inspire 
others to trust in it. In mechanics work is not 
considered to be done until the point of applica¬ 
tion of the force is moved; and knowledge, like 
energy, is of no practical value unless it is 
dynamic. The scientific society which shuts itself 
up in a house where a favoured few can contem¬ 
plate its intellectual riches is no better than^ a 
group of misers in its relations to the community 
around it. The time has come for a crusade 
which will plant the flag of scientific truth in a 
bold position in every province of the modern 
world. If you believe in the cause of disciplined 
reason you will respond to< the call and help to 
lift civilised man out of the morass in which he 
is now struggling, and set him on sound ground 
with his face toward the light. 

It is not by discoveries alone, and the records 
of them in volumes rarely consulted, that science 
is advanced, but by the diffusion of knowledge 
and the direction of men's minds and actions 
through it. In these democratic days no one 
accepts as a working social ideal Aristotle’s view 
of a small and highly cultivated aristocracy pur¬ 
suing the arts and sciences in secluded groves 
and maintained by manual workers excluded from 
citizenship. Artisans to-day have quite as much 
leisure as members of professional classes, and 
science can assist in encouraging the worthy em¬ 
ployment of it. This end can be attained by co¬ 
operative action between local scientific societies 
and representative organisations of labour. There 
should be close association and a common fellow¬ 
ship, and no suggestion of superior philosophers 
descending from the clouds to dispense g'ifts to 
plebeian assemblies. It should also always be 
remembered that a cause must have a soul as well 
as a body. The function of a mission-hall is dif¬ 
ferent from that of a cinema-house or other place 
of entertainment, and manifestations of the spirit 
of science are more uplifting than the most in¬ 
structive descriptive lectures. 

Science needs champions and advocates in 
addition to actual makers of new knowledge and 
exponents of it. There are now more workers 
in scientific fields than at any other time, yet rela¬ 
tively less is done to create enthusiasm for their 
labour and regard for its results than was accom¬ 
plished fifty years ago. Every social or religious 
movement passes through like stages, from that 
of fervent belief to formal ritual. In science 
specialisation is essential for progress, but the 
price which has to be paid for it is loss of contact 
with the general body of knowledge. Concentra¬ 
tion upon any particular subject tends to make 
people indifferent to the aims and work of others; 
for, while high magnifying powers enable minute 
details to be discerned, the field of vision is cor- 
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respondingly narrowed, and the relation of the 
structure as a whole to pulsating life around it 
is unperceived. 

As successful research is now necessarily limited 
for the most part to complex ideas and intricate 
details requiring special knowledge to comprehend 
them, very special aptitude is required to present 
it in such a way as will awaken the interest of 
people familiar only with the vocabulary of every¬ 
day life. In the scientific world the way to dis¬ 
tinction is discovery, and not exposition, and 
rarely are the two faculties combined. . Most 
investigators are so closely absorbed in their re¬ 
searches that they are indifferent as to whether 
people in general know anything of the results 
or not. But where one person will exercise his 
intelligence to understand the description of a 
new natural fact or principle a thousand are ready 
to admire the high purpose of a scientific quest 
and reverence the disinterested service rendered 
by it to humanity. The record of discovery or 
description of progress is, therefore, only one 
function of a local scientific society ; beyond this 
is the duty of using the light of science to reveal 
the dangers of ignorance in high as well as in 
low places. Though in most societies there is 
only a small nucleus of working members, the 
others are capable of being interested in results 
achieved, and a few may be so stimulated by them 
as to become just and worthy knights of science, 
ready to remove any dragons which stand in the 
way of human progress, and continually uphold¬ 
ing the virtues of their mistress. 

Every local scientific society should be a train- 
ing ground for these Sir Gal’ahads, and an out¬ 
post of the empire of knowledge. The community 
should look to it for protection from dangers 
within and without the settlement, and for assist¬ 
ance in pressing further forward into the sur¬ 
rounding woods of obscurity. At present it is 
unusual for this civic responsibility to be accepted 
by a scientific society, with the result that local 
movements are undertaken without the guidance 
necessary to make them successful. A ,local 
scientific society should be the natural body for 
the civic authority to* consult before any action is 
taken in which scientific knowledge will be of ser¬ 
vice. It should be to the city or county in which 
it is situated what the Royal Society is to the 
State, and not a thing apart from public life and 
affairs. 

When wisdom is justified of her children, and 
local scientific societies are no longer esoteric 
circles, but effective groups of enlightened citizens 
of all classes, they will provide the touchstone by 
which fact is distinguished from assertion and 
promise from performance. As the sun draws 
into our system- all substantial bodies which come 
within its sphere of influence, while the pressure 
of sunlight drives away the fine dust which would 
tend to obscure one body from another, so a 
local scientific society possesses the powder of 
attracting within itself all people of weight in the 
region around it andi of dispersing the mist and 
fog which commonly prevail in the social atmo- 
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sphere. Thus may the forces of modern civilisa¬ 
tion, moral and material, be brought together, and 
an allied plan of campaign be instituted against 
the armies of ignorance and sloth. The service is 
that of truth, the discipline that of scientific inves¬ 
tigation, and the unifying aim human well-being. 
Kingsley long ago expressed the democratic basis 
upon which this fellowship is founded; and 
when he delivered his message artisans were 
crowding in thousands in Manchester and other 
populous places to lectures by leaders in the scien- 
tififc world of that time. Labour then welcomed 
science as its ally in the struggle for civil rights 
and spiritual liberty. That battle has been fought 
and won, and subjects in bitter dispute fifty years 
ago now repose in the limbo of forgotten things. 

There is no longer a conflict between religion 
and science, and labour can assert its claims in the 
market-place or council house without fear of 
repression. Science is likewise free to pursue its 
own researches and apply its own principles and 
methods within the realm of observable pheno¬ 
mena, and it does not desire to usurp the functions 
of faith in sacred dogmas to be perpetually 
retained and infallibly declared. The Royal 
Society of London was founded for the extension 
of natural knowledge in contra-distinction to the 
supernatural, and it is content to leave other 
philosophers to describe the world beyond the 
domain of observation and experiment. When, 
however, phenomena belonging to the natural 
world are made subjects of supernatural revelation 
or uncritical inquiry, science has the right to pre¬ 
sent an attitude of suspicion towards them. Its 
only interest in mysteries is to discover the natural 
meaning of them. It does not need messages 
from the spirit world to acquire a few elementary 
facts relating to the stellar universe, and it must 
ask for resistless evidence before observations 
contrary to all natural law are accepted as scien¬ 
tific truth. If there are circumstances in which 
matter may be divested of the property of mass, 
fairies may be photographed, lucky charms may 
determine physical events, magnetic people dis¬ 
turb compass needles, and so on, by all means 
let them be investigated, but the burden of proof 
is upon those who believe in them and every 
witness will be challenged at the bar of scientific 
opinion. 

We do not want to go back to the days when 
absolute credulity was inculcated as a virtue and 
doubt punished as a crime. It is easy to find in 
works of uncritical observers of medieval times 
most circumstantial accounts of all kinds of 
astonishing manifestations, but we are not com¬ 
pelled to accept the records as scientifically accu¬ 
rate and to provide natural explanations of them. 
We need not doubt the sincerity of the observer 
even when we decline to accept his testimony as 
scientific truth. The maxim that “ seeing is 
believing ” may be sound enough doctrine for the 
majority of people, but it is insufficient as a prin¬ 
ciple of scientific inquiry. For thousands of years 
it led men to believe that the earth was the centre 
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of the universe, with the sun and other celestial 
bodies circling round it, and controlling the 
destiny of man, yet what seemed obvious was 
shown by Copernicus to be untrue. This was the 
beginning of the liberation of human life and 
intellect from the maze of puerile description and 
philosophic conception. Careful observation and 
crucial experiment later took the place of personal 
assertion and showed that events in Nature are 
determined by 7 permanent law and are not subject 
to haphazard" changes by supernatural agencies. 
When this position was gained by science, belief 
in astrology, necromancy, and sorcery of every 
kind began to decline, and men learned that they 
were masters of their own destinies. The late 
war is responsible for a recrudescence of these 
medieval superstitions, but if natural science is 
true to the principles by which it has advanced it 
will continue to bring to bear upon them the 
piercing light by which civilised man was freed 
from their baleful consequences. 

There is abundant need for the use of the 
intellectual enlightenment which science can 
supply to counteract the ever-present tendency of 
humanity to revert to primitive ideas. Fifty 
years of compulsory education are but a moment 
in the history of man’s development, and their 
influence is as nothing in comparison with instincts 
derived from our early ancestors and traditions of 
more recent times grafted upon them. So little is 
known of science that to most people old women’s 
tales or the unsupported words of a casual on¬ 
looker are as credible as the statements and con¬ 
clusions of the most careful observers. Where 
exact knowledge exists, however, to place opinion 
by the side of fact is to blow a bubble into a flame. 
Within its own domain science is concerned not 
with belief—except as a subject of inquiry—but 
with evidence. It claims the right to test all 
things in order to be able to hold fast to that 
which is good. It declines to accept popular 
beliefs as to thunderbolts; living frogs and toads 
embedded in blocks of coal or other hard rock 
without an opening, though the rock was formed 
millions of years ago and, all fossils found in it are 
crushed as flat as paper; the inheritance of 
microbic diseases; the production of rain by ex¬ 
plosions when the air is far removed from its 
saturation point; the influence of the moon on the 
weather or of underground water upon a twig held 
by a dowser, and dozens of like fallacies, solely 
because when weighed in the balance they have 
been found wanting in scientific truth. Its only 
interest in mysteries is that of inquiring into them 
and finding- a natural reason for them. Mystery 
is thus not destroyed by knowledge but removed 
to a higher plane. 

Never let it be acknowledged that science 
destroys imagination, for the reverse is the truth. 
“The Gods are dead,” said W. E. Henley, 

“ the world, a world of prose, 

Full-cramroed w;ith facts, in science swathed and sheeted, 

Nods in a stertorous after-dinner drze ! 

Plangent and sad, in every wind that blows 
Who will may hear the sorry words repeated:— 

‘The goTs arc dead.’” 
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It is true that the old idols of wood and stone 
are gone, but far nobler conceptions have taken 
their”place. The universe no longer consists of a 
few thousand lamps lit nightly by angel torches, 
but millions of suns moving in the infinite azure, 
into which the mind of man is continually pene¬ 
trating further. Astronomy shows that realms of 
celestial light exist where darkness was supposed 
to prevail, while scientific imagination enables 
obscure stars to be found which can never be 
brought within the sense of human vision, the 
invisible lattice work of crystals to be discerned, 
and the movements of constituent particles of 
atoms to be determined as accurately as those of 
planets around the sun. The greatest advances of 
science are made by the disciplined use^ of 
imagination; but in this field the picture conceived 
is always presented to Nature for approval or 
rejection, and her decision upon it is final. _ In 
contemporary art, literature, and drama imagina¬ 
tion may be” dead, but not in science, which can 
provide - hundreds of arresting ideas awaiting 
beautiful expression by pen and pencil. It has 
been said that the purpose of poetry is not truth, 
but pleasure; yet, even if this definition be 
accepted, we submit that insight into the mys¬ 
teries of Nature should exalt, rather than repress, 
the' poetic spirit, and be used to enrich verse, as 
it was, by some of the world’s greatest poets— 
Lucretius, Dante, Milton, Goethe, Tennyson, and 
Browning. With one or two brilliant exceptions, 
popular writers of the present day are completely 
oblivious to the knowledge gained by scientific 
study/and unmoved by the message which science 
is alone able to give. Unbounded riches have 
been placed before them, yet they continue to 
rake the muck-heap of animal passions and stir 
the froth of sloppy sentiment for themes of com¬ 
position. Not by their works shall we become 
“ children of light,’’ but by the indomitable spirit 
of man ever straining upwards to reach the 
stars. 

Where there is ignorance of natural laws all 
physical phenomena are referred to supernatural 
causes. Disease is accepted as Divine punish¬ 
ment to be met by prayer and fasting, or the act 
of a secret enemy in communion with evil spirits. 
Because of these beliefs thousands of innocent 
people were formerly burnt and tortured as witches 
and sorcerers, while many thousands more paid in 
devastating pestilences the penalty which Nature 
inevitably exacts for crimes against her. In one 
sense it may be said that the human race gets the 
diseases it deserves; but the sins are those of 
ignorance and neglect of physical laws rather than 
against spiritual ordinances. Plague is not now 
explained by supposed iniquities of the Jews or 
conjunctions of particular planets, but by the 
presence of an organism conveyed by fleas from 
rats; malaria and yellow fever are conquered by 
destroying the breeding places of mosquitoes; 
typhus fever by getting rid of lice; typhoid by 
cleanliness; tuberculosis by improved housing; 
and most other diseases by following the teachings 
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of science concerning them. Though the mind 
does undoubtedly influence the resistance of the 
body to invasion by microbes, it cannot create the 
specific organism of any disease, and the responsi¬ 
bility of showing how to keep such germs under 
control, and prevent, therefore, the poverty "and 
distress due to them, is a scientific rather than a 
spiritual duty. 

The methods of science are pursued whenever 
observations are made critically, recorded faith¬ 
fully, and tested rigidly, with the object of using 
conclusions based upon them as stepping-stones 
to further progress. They demand an impartial 
attitude towards evidence and fearless judgment 
upon it. These are the principles by which the 
foundations of science have been laid, and a noble 
structure of natural knowledge erected upon 
them. A scientific inquiry is understood to be 
one undertaken solely with the view of arriving 
at the truth, and this disinterested motive will 
always command public confidence. It is poles 
apart from the spirit in which social and political 
subjects are discussed: it is the rock against 
which waves of emotion and storms of rhetoric 
lash themselves in vain. If political science were 
guided by the same methods it would present an 
open mind to all sides of a question, weighing- 
objections to proposals as justly as reasons in 
support of them, whereas usually it sees only the 
views of a particular class or party, and cannot 
be trusted, therefore, to strike a judicial balance. 
The methods of science should be the methods 
applied to social problems if sound principles of 
progress are to be determined. When they are 
so used a statesman will be judged, as a scientific 
man is judged, by correct observation, just infer¬ 
ence, and verified prediction; in their absence 
politics will remain stranded on the shifting sands 
of barter, concession, and expediency. 

Local scientific societies should provide a 
common forum where workers with hand or brain 
can meet to consider new ideas and discuss judi¬ 
cially the significance of scientific discovery or 
applied device in relation to human progress. At 
present such societies are mostly out of touch with 
these practical aspects of knowledge, and are more 
Interested in prehistoric pottery than in the living 
world around them. Most of those connected with 
the British Association are concerned with natural 
history, but all scientific societies in a district 
should form a federation to proclaim the message 
of knowledge from the house-tops. Men are 
ready to listen to the gospel of science and to 
believe in its power and its guidance, but its 
disciples disregard the appeal and are content to 
let others minister to the throbbing human heart. 
Civilisation awaits the lead which science can give 
in the name of wisdom and truth and unprejudiced 
inquiry into all things \dsible and invisible, but 
the missionary spirit which would make men eager 
to declare this noble message to the world has yet 
to be created. 

This is as true of the British Association Itself 
as it is of local scientific societies. It seems to 
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be forgotten that one of the functions of the Asso¬ 
ciation is to inspire belief and confidence in science 
as the chief formative factor of modern life, and 
not only to display discoveries or enable specialists 
to discuss technical advances in segregated sec¬ 
tions. Though members of the Association may 
be able to live on scientific bread alone, most of 
the community in any place of meeting need some¬ 
thing more spiritual to awaken in them the 
admiration and belief which beget confidence and 
hope. They ask for a trumpet-call which will 
unite the forces of natural and social science, and 
are unmo.ved by the parade of trophies of scien¬ 
tific conquests displayed to them. It was the 
primary purpose of Canon W. V. Harcourt, the 
chief founder of this Association and its general 
secretary from 1831 to 1S37, to sound this note 
for “ the stimulation of interest in science at the 
various places of meeting, and through it the 


provision of funds for carrying on research,” and 
not for “the discussion of scientific subjects in 
the sections.” In the course of time these sec¬ 
tional discussions have taken a prominent place 
in the Association’s programme, and rightly so, 
for they have promoted the advancement of 
| science in many directions; but, while we recog¬ 
nise their value to scientific workers, we plead 
; for something more for the great mass of people 
outside the section-rooms, for a statement of ideals 
| and of service, of the strength of knowledge and 
i of responsibility for its use. These are the sub¬ 
jects which will quicken the pulse of the com- 
1 munity and convert those who hate and fear 
: science and associate it solely -with debasing 
aspects of modem civilisation into fervent disciples 
j of a new social faith upon which a lever made in 
the workshops of natural knowledge may be 
j placed to move the world. 


Integration in the Living Organism. 


By Prof. W. M. 

HTHE name “ organism,” given to the individual 
* units of living matter as they are met with 
in Nature, implies that these act as unified and 
co-ordinated entities. At the same time, it must 
be remembered that an organism considered apart 
from its environment is merely a theoretical ab¬ 
straction; but, apart from the way in which they 
react to external influences, there must be means 
by which the activity of any one part is adjusted 
to the needs of the whole, and the investigation 
of these various means may be said to form a 
large part of modern physiology. In a general 
sense, it may be looked upon as distinctive of the 
more recent outlook, for most of us are not con¬ 
tent with ascribing the mutual co-ordination of 
function to a presiding directive agency, be it 
called “entelechy,” “dlan vital,” or other mys¬ 
terious influence. We want to know more of the 
actual chemical and physical methods at work in 
the process, and we believe that it is possible to 
find out a great deal more about them than we 
know as yet. The change in the point of view 
of the physiologist may be realised better if we 
call to mind that it is no longer thought scientific 
to devote attention to the “functions of the liver,” 
for example, but to those processes, such as de¬ 
amination and regulation of carbohydrate supply, 
in which this organ plays a part in combination 
with various other tissues of the organism. We 
ask: What part does the liver play in the cor¬ 
related series of changes associated with the using 
up of the materials of the food for the supply of 
energy to, and for the growth of the cells of, the 
organism as a whole ? 

Broadly speaking, there are two great 
“ systems ”—to use a term which is rather anti¬ 
quated in this sense—that serve as the means of 
communication between different parts of the 
higher animals—the nervous system and the 

NO. 2721, VOL. 108] 


Bayliss, F.R.S. 

vascular system. There are corresponding means 
of communicating by messages or by actual trans¬ 
port of materials in the higher plants. As a first 
approximation, we may call the former physical 
and the latter chemical. These correspond to the 
“nervous” and “humoral ” factors of the French 
physiologists. The central nervous system, in 
addition to its obvious function of receiving im¬ 
pressions from the outer world and reacting upon 
it by reflexes to muscles, obtains messages from 
the various parts of the organism itself by means 
of appropriate receptors therein. Thus" “effec¬ 
tors ”—muscles, glands, etc.—are modified in 
their activity, and the special requirements of 
active organs are met. For example, an active 
secreting gland receives an increased supply of 
blood, containing sugar and oxygen, by dilatation 
of the blood vessels to it. By the blood, or similar 
circulating liquid, a chemical substance made in 
one place is carried over the whole of the 
organism, and in special places adjusted to be 
sensitive to it brings about appropriate reactions, 
which may affect a large number of other organs. 
Thus the carbon dioxide produced in active 
muscles reaches the respiratory nervous centre, 
exciting this to increase the ventilation of the 
lungs and supply more oxygen to the muscles by 
means of the blood. 

The comparison of the nervous system to- the 
telegraphic circuits of a city has often been made, 
and is probably more to the point than is some¬ 
times thought, since there are many reasons for 
supposing that the passage of impulses along 
nerves is essentially of an electrical nature. The 
vascular system may similarly be compared to 
mechanical transport, by which coal, for instance, 
is conveyed in carts. In this latter case, material 
substances are sent from place to place. Perhaps 
a closer analogy to the blood vessels with their 
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pump, the heart, would be the distribution of 
water in pipes; but everyday experience reminds 
us that there is also a postal system by means of 
which actual material bodies convey messages . 
Thus a letter can order a supply of coal or cut 
off the electric current. The “chemical messen¬ 
gers ” or “hormones ” are the letters of the living 
organism. When the acid contents of the stomach 
pass into the intestine a chemical compound of 
unknown constitution is formed in the cells lining 
this tube, passes into the blood, and ultimately 
arrives at the pancreas, the cells of which alone 
of all those with which the blood comes into con¬ 
tact are able to respond to its stimulus. This 
they do by secreting pancreatic juice. The hor¬ 
mone, called “secretin,” merely to give it a name, 
is a letter sent to the pancreas by the food asking 
for the enzymes needed to digest it. It does 
not "serve in any sense as food for the cells, it is 
not a part of the secretion, but sets the machinery 
to work. 

The fact must not be overlooked, however, that 
these various means of integration act together. 
Just as coal can be ordered by telegram, so a 
supply of sugar or oxygen can be ordered by a 
nervous message sent by an active organ, and we 
have already seen that a chemical messenger ( = a 
letter) can excite the respiratory centre to send 
nervous impulses ( = telegraphic messages) to the 
muscles producing respiratory movements. In 
general, co-ordination by chemical means is apt 
to be of a more prolonged or continuous nature 
than that by nervous reflexes. Even in the latter 
case, however, it is very common to find that an 
organ is under the continuous control of both ex¬ 
citatory and inhibitory nerves, the two opposing 
influences being in action at the same time. Any 
particular state is thus the expression of a pre¬ 
ponderance on one or the other side of the 
balance. The fact has been made clear in the 
tone of the stomach of some reptiles, but it ap¬ 
pears to be of wide occurrence, if not a general 
law. 

The internal secretions of the endocrine glands 
are to be included in the category of chemical 
messengers. An interesting and instructive article 
by Prof. Strohl, of Zurich, was published in the 
Revue gdndrale des Sciences (May 15, 1921), and, 
In point of fact, suggested the present remarks. 
His article deals with the general biological sig¬ 
nificance of the internal secretions, and contains 
a full list of papers, including those concerning 
lower animals. The author compares hormones 
to the electric waves of wireless telegraphy, since 
only certain tissues are tuned to respond to them. 

I venture to think that the postal system is a 
better illustration. Actual material bodies are 
carried, and these 4 4 letters ” are accepted only 
at the correct addresses. In many cases, such as 
those of the suprarenal bodies and the thyroid 
gland, we are able to assign the function in ques¬ 
tion definitely to particular organs, which, indeed, 
appear to possess no other function. 

In other cases, more difficulty is met with, 
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owing to the fact that the cells producing the 
internal secretion are mixed up with cells having- 
other known functions. Such, for example, is the 
case with the “islets of Langerhans,” embedded 
in the pancreatic tissue which secretes the diges¬ 
tive juice. There is evidence that these “islets” 
produce a hormone which is required for the due 
utilisation of sugar. This co-existence, side by 
side, of cells with different functions is only one 
off the many difficulties met with in the study of 
internal secretions. It appears that removal of 
one particular endocrine organ affects the func¬ 
tions of those that are left. Indeed, the com¬ 
plexity of the phenomena may be some excuse 
for the contradictory and hazy statements so often 
made by workers on the problem, and for the 
hasty and sensational “discoveries” announced 
from time to time in the Press. This aspect of 
the subject is rightly emphasised by Gley in his 
valuable lectures on “ Les Secretions Internes,” 
where it is pointed out that clear and definite state¬ 
ments are much to be desired. Names are too 
often given which, although they profess to ex¬ 
plain, are nothing but descriptions of the facts 
in other words. No advance is possible in this 
way. 

The existence of certain organs or tissues 
which, so far as can be made out, have no func¬ 
tion other than that of making chemical com¬ 
pounds for the purpose of acting on other tissues 
suggests the question whether those tissue cells 
which have obvious functions of another kind do 
not also give out to the blood substances which 
act in other places—whether the view of Brown- 
Sequard that all tissues make internal secretions 
may not be correct. In the simple case of carbon 
dioxide this is, of course, the case; but it is 
possible that many of the chemical products of 
the activity of cells may be inert for want of 
receptive cells sensitive to them. Many substances 
found in animals and plants appear to be waste 
products of metabolism—as, for example, the 
great variety of alkaloids met with in plants. 
There is evidence that some influence is exerted 
by cells on the growth and nature of cells of other 
kinds in their neighbourhood. The experiments 
of Champy may be cited as examples of this in¬ 
fluence; moreover, fragments of differentiated 
tissue grown on a slide under the microscope are 
apt to lose their distinctive marks as they pro¬ 
liferate, and to become of an embryonic type. If, 
however, the fragment contains both epithelium 
and connective tissue, the new epithelial cells re¬ 
tain the characters of those from which they aVise, 
so long as they remain in proximity to the con¬ 
nective tissue; but if they wander away they lose 
their identity and become generalised in aspect. 
Similarly, the excessive outgrowth of connective 
tissue in retinal fragments is held in check by 
the presence of nerve cells. It seems that the 
normal growth of tissue cells is only possible 
when under the “control ” of other cells. This 
circumstance is significant in relation to the prob¬ 
lem of malignant growths. Champy describes a 
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case of a particular tumour which was found 
on removal to be only in part malignant, but when 
a culture was made of the epithelium of the 
normal part the cells, deprived of the influence of 
their surrounding tissues, gave rise to daughter- 
cells similar to those of the malignant growth. 

Again the power of survival of transplanted 
organs shows how complex is the variety of 
factors distinguishing one individual from 
another even within the same species. Prof. 
Leo Loeb has made a large number of experiments 
of this kind in the Uniteyl States, and finds, in 
agreement with other workers, that tissues trans¬ 
planted into another species die more or less 
rapidly; if put into another individual of the 
same species they also die in the end, but not so 
soon as in the first case. If simply moved into 
another part of the body of the same individual 
they survive and grow. In some cases they may 
survive in the body of an individual closely related 
to that from which the tissue was taken—as, for 
example, a brother. Now while Prof. Loeb 
assumes that the results are chiefly due to the 
giving off by the cells of specific chemical entities 
which differ from individual to individual, we must 
remember that we have no actual proof of this. 
It is perhaps well to be cautious until the specific 
properties are shown to be of a chemical nature. 
An interesting fact is that the specificity spoken 
of reaches this high state of development only in 
the higher vertebrates, and is much less manifest 
in their embryonic stages. 


The hypothesis that all constituent cells of an 
organism give off internal secretions is clearly at 
the basis of hormone theories of heredity, such as 
that associated with the name of J. T. Cunning¬ 
ham. However inaccessible to influence of other 
kinds, it cannot be denied that the germ-plasm 
must be exposed to the action of substances in 
| solution in the blood. The experiments of 
Stockard show that the germ-plasm in guinea- 
pigs is altered for several generations by the 
; action of alcohol on the original parents. The 
removal of an organ, such as the tail, containing 
merely tissues abundantly present elsewhere would 
! not be.expected, on this hypothesis, to have any 
1 effect capable of hereditary transmission. 

; The internal secretions, especially those affect- 
i ' m g growth, have an obvious resemblance to the 
| accessory food factors or vitamins; but these have 
: to be supplied to animals from the outside, ulti¬ 
mately from vegetable food, since plants only are 
| able to make them. In neither case, however, 
do we know the chemical nature of the substance 
concerned. It may turn out that we have to do 
I with minute traces of metallic elements, perhaps 
i some of the rare metals. In that connection we 
| are reminded of the necessity for zinc, in ex- 
| tremely small amounts, for the optimal growth 
j of the mould Aspergillus. Certain of the endo- 
| crine organs may, indeed, have the function of 
| supplying in an active or utilisable form some 
; particular element, as appears to be the case with 
! the thyroid gland in relation to iodine. 


“ Leader Cables for Aircraft. 


F OR some time past experiments have been in 
progress in adapting to the purposes of aerial 
navigation the 4 4 leader 5 5 cable system now success¬ 
fully used in connection with shipping. Various 
tests made in this country revealed that a marine 
installation is of little use to aircraft, as no signals 
were received from the cable whilst an aeroplane 
was over the submerged part of it. But when the 
land portion of the cable was reached the signals 
it gave out were heard easily in the machine 
through an ordinary telephonic receiver. If the 
cable, be laid above ground, or suspended from 
poles, the 44 leader 17 system can be employed 
as successfully to guide aircraft as to guide 
shipping. The principle is the same in each case, 
though some modifications in applying it are 
necessary. 

So far as England is concerned, we do not appear 
to have gone much beyond demonstrating the fact 
that a 44 leader 55 cable for aircraft is a-practical 
proposition. But Lieut. Loth, of the French navy, 
after devoting a considerable period to investigating 
the subject, has devised an aircraft 4£ leader 77 cable 
which proved highly successful when tried at the 
Villacoublay aerodrome. This officer is well known 
for his work in connection with such cables, as be 
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was largely responsible for laying the marine in¬ 
stallation at Brest. His aerial apparatus follows 
closely upon the lines of that employed in ships. 
Three receiving coils are fixed on the aeroplane, 
and the pilot takes in signals by means of 
44 listeners,or ear-pieces, in his helmet. When 
the machine is flying directly above, or parallel to, 
the cable a strong signal is transmitted to the pilot 
through the centre coil, and this continues so long 
as the cable is being 44 followed. ” The other coils 
indicate when the machine is to, right or left of the 
cable, and enable the pilot to 44 pick up 77 the in¬ 
stallation. Signals can be heard at an altitude of 
10,000 ft. and for a mile and a half on either side 
of the cable. 

In the case of a submarine cable, the area over 
which sound can be heard is necessarily limited, 
because a good deal of energy is expended in pro¬ 
ducing currents in sea water. In the air no such 
loss of energy occurs, and therefore the sound-range 
can be very materially increased. 44 Leader ” cables 
fulfil the same function in relation to aircraft as to 
seacraft by enabling them to find their way home in 
thick weather or in the dark, and by adopting the 
system the practice of lighting flares on aerodromes 
is made unnecessary. 



540 


NATURE 


[December 22, 192 


War Work of the Bureau of Standards, U.S.A. 1 


T HE value of science to the belligerent coun¬ 
tries was proved over and over again during 
the war—in the United States no less than in 
other countries. The United States^ however, 
had the advantage over other countries in this 
as in other matters, that, before it joined in 
the fighting, many lessons had been learned or, 
at least, were in course of being learned, and 
of these by no means the least was the fact that 
scientific workers could render enormous service 
to the combatant forces. We find,. therefore, 
that, from the very moment of America’s entry 
into the war, the services of the Bureau of Stan¬ 
dards were made use of in connection with the 
many problems which arose. The volume before us 
is a record of some of these activities, although, 
as is pointed out, some of the most interesting 
and important of the investigations carried out 
cannot be described owing to military or other 
reasons. Moreover, at the Bureau, as at our 
National Physical Laboratory, a great deal of 
the assistance rendered took the form of oral 
advice and consultations, the value of which can¬ 
not be estimated, and most of which was not 
of a nature to become part of the permanent 
records. In spite of these facts, so much work 
was carried out that the present volume is, 
perforce, little more than a series of brief 
abstracts of the many investigations undertaken, 
and it is possible in a review to pick out only a 
few of the more interesting of these and to refer 
briefly to them. 

It ris only natural that aeronautics should 
occupy a prominent place in the activities of the 
Bureau, and the report opens with a description 
of the work accomplished on aeronautical instru¬ 
ments, Many were designed at the Bureau, 
where provision was made to give thorough 
laboratory tests to 4 per cent, of the total pro¬ 
duction of the country. These tests included 
experiments carried out in temperature chambers 
and on vibration stands, so that the instruments 
might be subjected to the same conditions as 
would be encountered in actual use. 

Of very great interest is the * ‘ altitude 
laboratory.” This consists of a concrete 
chamber with walls capable of withstanding a con¬ 
siderable pressure from without. Within this 
chamber the engine under test is mounted and 
tested under varying conditions of temperature 
and pressure, it being possible to reduce the latter 
to as low as one-third of an atmosphere—corre¬ 
sponding to an altitude of 35,000 ft. 

Exhaustive tests on ignition systems for aero¬ 
plane engines were also carried out, the majority 
on the sparking-plugs—or spark-plugs, as the 
Americans term them. The conditions to which 
these plugs are subjected in aero-engines are much 
more severe than in ordinary motor-car practice. 
The pressure inside the cylinders may amount to 

l “War Work of the Bureau of Standards/’ Pp. 299, (Washington; 
Government Printing Office.) 70 cents. 
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600 lb. per square inch, and during operation the 
sparking-plug is exposed alternately to a blast of 
1 air which may be at a temperature well below zero, 

! and to a flame of burning petrol, the temperature 
of which is estimated at 2500° C. As a result of 
research, several porcelains have been obtained, 
which have high electrical resistance and mechan- 
j ical strength while hot, and are capable of with¬ 
standing sudden temperature changes; they have 
been largely used in the manufacture of sparking- 
plugs in the States. In addition to the work on 
the insulating material of the plugs, brittleness 
occurring in nickel electrodes has been, investi¬ 
gated, and cements for fixing the electrode in the 
insulator have been studied. 

A delightfully simple form of gauge for 
measuring the tension of aeroplane wires was de¬ 
signed at the Bureau. The wire is supported on 
two pins at a known distance apart, and loaded, 
by means of hand levers, at the middle of the 
span thus formed. The load is measured by 
means of one Ames dial, and the deflection of the 
wire by another. The dials are calibrated so 
that it is possible to read off the tension directly 
when the ware is deflected 0-1 in. 

Reference must also be made to the work on 
dopes for aeroplane fabrics. These may be divided 
into two classes, cellulose nitrate dopes and cellu¬ 
lose acetate dopes. The former are highly in¬ 
flammable, and therefore undesirable. Before the 
war America obtained all her cellulose acetate 
from the Bayer Company of Germany, and 
it was not until after seven months of war that 
provision was made for securing an adequate 
supply of raw material. In the meantime, the 
United States had been reduced to such devices &§ 
obtaining cuttings and scraps of kinema films in 
order to manufacture sufficient quantities of dope. 

Leaving the aeronautical side of the report,'and 
turning to the section headed “Gauges” (or 
rather “Gages”), one is impressed with the small 
amount of work done at the Bureau compared with 
what was done at the National Physical Labora¬ 
tory. "It appears that the total number of gauges 
tested at the Bureau and its branch laboratories 
was 60,000. This is about the average number 
tested in two months between 1915 and 1918 at 
the National Physical Laboratory, and about the 
average in six weeks during 1917-18. 

Very interesting reading is furnished by the sec¬ 
tion on invisible signalling. In this connection a 
number of experiments were made, using both 
ultra-violet and infra-red radiations. It v^as found 
that the former were liable to fail owing to a ; 
fluorescence which was produced in the eye of the 
enemy observer—particularly if he were young; 
Infra-red rays, on the other** hand, gave more 
promising results, but, as no methods are known 
for detecting them unless one is in the direct 
line of “ sight, ” it is a moot question ■whether tfel; 
method should be developed further. r ; ! 

It may seem a far cry from the study of ultsafy,;/ 
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violet light for the purposes of invisible signalling j 
to the investigation of sole leather for boots, but j 
the report being arranged alphabetical!}’, they 
come in close proximity therein. Perhaps this is 
well, for it indicates the widespread activities of 
the Bureau. Not only were the wearing proper¬ 
ties of various soles, made of both leather and 
composition, tested, but a radiographic study of 
the clinching of the nails used in repairing the 
soles was also undertaken. 

The work of the metallurgical department 
ranged between such widely different problems as 
the investigation of nails for horse-shoes and the 
study of gold-palladium .alloys as substitutes for 
platinum. As is to be expected, the study of light 
(aluminium) alloys, largely in connection with air¬ 
craft requirements, occupies a prominent place. 
It is stated that the work to date has shown the 
superiority of alloys containing either copper and 
zinc or magnesium and copper as additions to 
aluminium, and it is of interest to note that the 
Bureau concentrated on magnesium-copper- 
aluminium alloys because the National Physical 
Laboratory was, at the time, investigating copper- 
zinc-aluminium alloys. In connection with these 
materials attention must be directed to the curious 
phrase referring to s< the French alloy Duralumin,’’ 
while later Wilm is correctly referred to as the 
discoverer of the hardening of this alloy after heat 
treatment. 

Another use to which an aluminium alloy was 
put was for the manufacture of mirrors of high re¬ 
flecting power, it being found that the compound 
Al 3 Mg 4 , containing 50 per cent, of magnesium, 
gave a reflection of 85 per cent, in the 
blue and 93 per cent, in the red portions of the 
spectrum, though such mirrors are not recom¬ 
mended where permanency is of prime importance. 
It may be of interest to note that the recent work 
of Hanson and Gayler, at the National Physical 


Laboratory, throws considerable doubt on the 
existence of this compound. 

Amongst the many other metallurgical re¬ 
searches undertaken, two may be selected for men¬ 
tion; one is an investigation on the welding of 
steel, and the other a series of tests on different 
compositions of bearing metals. 

The production and testing of optical-glass are 
other branches of the activities of the Bureau 
which call for special mention. The manufacture 
was commenced in 1914-15—before America de¬ 
clared war—and in 1917 a large furnace holding 
a 1000-lb. pot was built, in which glass was pro¬ 
duced on a commercial scale, and very satisfactory 
results were obtained. 

Brief reference only can be made to other in¬ 
vestigations described” in the report. The photo¬ 
graphic work, especially illustrating a view taken 
from an aeroplane through a haze, (1) on an 
ordinary plate, and (2) on a plate specially pre¬ 
pared at the Bureau, is of great interest. A very 
large amount of work on radio-communication, 
including special investigations on direction-find¬ 
ing and on signalling from submerged submarines, 
is also described. Investigations on rubber for 
tyres, insulated wire, etc., and work on sound¬ 
ranging and on sound transmitted through the 
earth, which was a development of British and 
French methods, also deserve mention. Work on 
textiles covers a very wide range of 

subjects, including some research on dye¬ 
stuff chemistry. Finally, there is the work on 
j X-rays, which, however, was not initiated until 
1 I 9 I 7 - 

The Bureau of Standards is to be congratulated, 
| not only on the immense amount of useful war 
I work which it has carried out, but also on the 
interesting manner in which it has presented the 
! summary of this work to the public. 

! J. L. H. 


Obituary. 


The Right Hon. Lord Lindley, P.C., F.R.S. j 
HE name of the Right Hon. Lord Lindley, j 
whose death, in his ninety-fourth year, occurred 
at East Carlton, Norwich, on December 9, will long 
be remembered as that of a distinguished lawyer 
and a great judge. The features in Lord Lindley’s 
judgments which arrested attention were themselves 
due to the remarkable scientific instinct with which 
they were imbued. This quality may have been in- ' 
herited, for the same independence and sagacity, 
displayed in another sphere, mark the writings of 
Lord Lindley’s father, Dr. John Lindley, F.R.S., 
professor of botany at University College, and for 
many years the editor and principal proprietor of 
the Gardeners 7 Chronicle. 

The constant intercourse between Prof. Lindley 
and Sir William Hooker, director of Kew during 
1841-65, brought young Lindley into contact with 
Dr. (afterwards Sir Joseph) Hooker, assistant 
director of Kew from 1855, and Sir William’s suc¬ 
cessor in the directorship during 1865-85. The fast 
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friendship and constant correspondence thus initi¬ 
ated ended only with the death of Sir Joseph in 
1911. This correspondence, it is fair to state, rarely 
related to technical botanical subjects. On the con¬ 
trary, it indicates rather that Lindley and Hooker, 
who often consulted each other on important matters 
of business, each placed implicit reliance on the 
judgment of the other as to questions which con¬ 
cerned their own particular activities. But while it 
is doubtless true that the keen interest w’hich Lord 
Lindley, throughout his long life, took in botanical 
pursuits was strengthened by his friendly relation¬ 
ship with Sir Joseph Hooker, it is unquestionable 
that it had its foundation in his admiration for, and 
sympathy with, his father’s work. His interest led 
to intimate intercourse with other prominent con¬ 
temporary botanists, notably with the late Mr. 
George Bentham, joint-author with Sir Joseph 
Hooker of that remarkable work, the ^ Genera Plan- 
tarum.” 

Equally keen throughout his life was the sym- 
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pathy displayed by Lord Lindley towards every 
effort to apply scientific methods in practical horti¬ 
culture. This interest, too, is to be traced to his 
early admiration of the labours of his father in this 
field, though the continuance of that interest, in the 
midst of his professional and judicial preoccupa¬ 
tions, may have been strengthened by the inheritance 
of Prof. 'Lindley J s proprietary rights in the Gar¬ 
deners? Chronicle . In the fortunes and the manage¬ 
ment of that important journal Lord Lindley was to 
the last keenly interested. 

In recognition of the estimation in which his 
judicial eminence was held, the University of 
Oxford conferred on Lord Lindley the degree 
of D.C.L.; the Universities of Cambridge and 
Edinburgh both conferred on him that of 
LL.D. After he became a Lord Justice of 
Appeal his botanical friends, who were in. a 
position to estimate his scientific as contrasted with 
his legal attainments, begged him to allow them to 


propose his name for election to the Royal Society. 
To this proposal Lindley declined to agree, on the 
ground that he was not a scientific worker and had 
no claim to be regarded as a patron of science. But 
the appointment of Lindley in 1897 to the Master¬ 
ship of the Rolls gave the society an opportunity, 
which it took early in the following year, of elect¬ 
ing him E.R.S. under a statute which at that time 
empowered them to do this in the case of any 
member of the Privy Council, so that this distinc¬ 
tion, too, at least in form, was academic rather 
than scientific, though it was one worthily bestowed 
whether on academic or on scientific grounds. 


We regret to announce the death on Saturday, 
December 17, of Dr. T. A. Chapman at the age 
of seventy-nine years. Dr. Chapman, who was the 
author of numerous papers on entomology and other 
branches of natural history, was elected a fellow of 
the Royal Society in 1918. 


Notes. 


Those interested in bibliographical research will be 
glad to learn that the proposals made in Nature of 
June last (vol. 107, p. 449) for the compilation of a 
Union List of Current Research Serials under the 
direction of the British Museum authorities have not 
fallen on barren ground. We trust that the appeal 
from the Conjoint Board of Scientific Societies, which 
appears in our correspondence columns, will meet 
with hearty and generous support from all copy¬ 
right, State, and professional librarians, as well as 
from the larger rate-supported libraries. The action 
of the British Museum authorities in placing the 
services of their staff at the disposal of British science 
is specially noteworthy, and is of good augury for the 
future relations of literature and science. In one 
respect the scheme now submitted is an improvement 
upon our own, for the proposed list will include 
serials in existence on, or issued since, January 1, 
1900. This will link up the list with those prefixed 
to the Subject Catalogues on Mathematics, Mechanics, 
and Physics for 3800-1900 published by the Royal 
Society. The existence of these lists should not be 
overlooked in the compilation of the present one. 
On the other hand, the proposal to include in the 
new list serials not available for reference in the 
United Kingdom may be thought of doubtful value 
and practicability. A Union List for Germany is 
already in existence, and a similar list for the United 
States is in preparation. The circulation of a list of 
these unrepresented periodicals through the research 
libraries should, however, bring about a wider selec¬ 
tion in the future purchasing of periodicals. We trust 
that the most liberal interpretation will be placed upon 
the phrase “scientific periodicals,” and that all de¬ 
partments of knowledge will be equally represented 
in respect of their research periodicals. On this and 
other points intending subscribers will no doubt be 
able to obtain further information, if desired, from 
the Conjoint Board. 
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The decision of the Electricity Commissioners on the 
schemes submitted to them in June and July last for 
re-organising the electricity supply in the London and 
Home Counties district was published last week. The 
Commissioners approve of the establishment of a joint 
authority on practically the same lines as those sug¬ 
gested by the London County Council, the local 
authorities owning electricity undertakings, and most 
of the principal supply companies. It will be remem¬ 
bered that the evolution of the scheme was to be in 
two stages. In the first stage, which ends at latest 
in 1926, about twentv-four of the existing generating 
stations were to be turned into sub-stations, receiving 
their energy in bulk from the remaining stations, 
which were to be linked together by interconnecting 
cables. This proposal receives the sanction of the 
Commissioners. In the second stage the original 
proposal was to shut down an additional twenty-six 
stations, leaving seventeen stations for generating the 
electrical energy. Two of these were to be capital 
stations, seven auxiliary stations, and the remaining 
eight to be kept at work until it became practicable 
to connect them with the others by transmission 
mains. The Commissioners, however, do not ap¬ 
prove of this proposal. Their investigations show 
that it is more economical to build another super¬ 
power station in 1926 than to go on developing the 
stations which will then be in existence. To do this 
will involve less capital expenditure, and will reduce 
the annual cost of supplying electricity to the authorised 
distributors from i*i5d. to o*98d. per unit. The new 
station will be situated at Barking. Unfortunately, 
members of the Committee of the Supply Companies 
are raising objections to this proposal. They desire 
that the whole of the financial control of the joint 
authority’s work should be in the hands of those 
members of that body who provide the necessary 
capital. Seeing, however, that they obtain an exten¬ 
sion of their tenure as distributors, it ought not to 
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be difficult to arrive at a compromise. The Com¬ 
missioners anticipate that no political difficulties will 
arise to prevent this pooling of engineering resources. 
The prospects of real progress being at last made are 
therefore favourable. 

The first of the Christmas course of juvenile lec¬ 
tures at the Royal Institution on Electric Waves and 
Wireless Telephony by Prof. J. A. Fleming will be 
delivered next Thursday, December 29, at 3 o’clock, 
on “’Surface Waves on Liquids.” The succeeding 
lectures will deal with “Waves in Air,” “The Tele¬ 
phone,” “Electric Oscillations,” “Electric Waves,” 
and “Wireless Telephony.” 

The extraordinary distances at which radio mes¬ 
sages can be received is well Illustrated by the fact 
that, except when atmospheric conditions are un¬ 
usually bad, the messages sent from the Post Office 
station at Leafield are received at Perth, Western 
Australia. For instance, a news message of 448 words 
sent from Leafield on December 4 was heard at Perth, 
and was at once communicated to the Australian 
papers for publication. The Leafield station is the 
first station of the Imperial radio chain which is as 
yet only in course of erection. 

As is well known, university professors and their 
families in Vienna are In dire distress. Amongst 
these is Prof. Tschermak, who may justly claim to be 
one of the most distinguished of Living mineralogists. 
He Is eighty-five years of age, and has a wife and 
daughter dependent on him. His pension, though 
large in kronen, Is now equivalent to a sum of 
between 105. and iZ. a month. His case appeals 
especially to members of the Geological and 
Mineralogical Societies, of which he has long been 
an honorary member. An endeavour is being made 
to secure for him during the coming year the means 
of existence. Prof. W. J. Lewis, University of Cam¬ 
bridge, and Prof. H. L. Bowman, University of 
Oxford, will gladly forward any sums sent in aid. 

The French Chamber has voted a sum of 50,000 
francs for the purchase of the small house and garden 
at Serignan, where for many years Jean Henri Fabre 
prosecuted his study of the habits of insects. Fabre 
died in the autumn of 1915 at the age of ninety-two. 
He had been a teacher at Ajaccio and Avignon before 
he retired, first to a little desert corner near Orange, 
on the Lower Rhone, and then to S&rignan, in the 
Department of Vaucluse. As an observer of insects 
he has been placed second only to Rdaumur. He was 
made a Chevalier of the Legion of Honour and a 
corresponding member of the Institute, and his house 
has been a place of pilgrimage for many admirers of 
his writings. His heirs have consented to the house 
becoming national property, and his eldest daughter 
will fulfil the duty -of guardian. 

We are glad to learn that Essex farmers have 
shown their appreciation of the valuable work of Prof. 
R. H. Blffen, professor of agricultural botany in Cam¬ 
bridge University, and of Mr. E. S. Beaven, of War¬ 
minster, in introducing Little Joss and Yeoman wheats 
and Plumage Archer barley respectively, by presenting 
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two silver bowls to them. It may be remembered that 
the Darwin medal of the Royal Society was awarded 
last year to Prof. Biffen for his work on the inherit¬ 
ance of characters in wheat and barley. His new 
wheats—Little Joss, which owes its value to its im¬ 
munity from yellow rust, and Yeoman, which com¬ 
bines high yield with first-class baking quality—are 
among the most popular wheats in England, and 
together account for practically one-half of the 
country's wheat crop. 

In reply to a question in the House of Commons, 
the Home Secretary stated on December 15 that as 
the result of a conference held with representatives of 
the French and Belgian Governments, an agreement 
was reached ‘that the summer-time period should 
commence on the night of the last Saturday in 
March, or the last Saturday but one in March when 
the last Saturday is the day preceding Easter Day, 
and end on the night of the first Saturday in October. 
In view of the serious inconvenience at present caused 
by the difference between the three countries in the 
dates of commencing and ending summer-time the 
Government has approved the proposal, which corre¬ 
sponds very nearly to the dates which have been fixed 
in this country. It is intended early next session to 
introduce a Bill to give effect to this proposal. 

The suggestion has been made that part of the 
German reparation indemnity should be paid by the 
construction in this country of electric generating 
stations and the carrying out of railway electrification 
bv German contractors. The council of the Institu¬ 
tion of Electrical Engineers in a letter to the Prime 
Minister states its objections to the proposal. It 
points out that if German plant is to stand as a con¬ 
tribution towards reparations its value must be paid 
for by the undertakings using it. There is no reason, 
therefore, to suppose that users would get a cheaper 
service than with new equipment of British manufac¬ 
ture. Moreover, it would certainly largely increase 
unemployment in several of the electrical manufac¬ 
turing industries. Any possible immediate advantage 
could not offset the possible ruin of the manufacturers 
of steam turbine plant and heavy electrical machinery, 
both of which had their sole origin in British science 
and inventiveness. 

The third International Congress of the History of 
Medicine, will be held in London under the presi¬ 
dency of Sir Norman Moore on July 17-22 next. 
Meetings will be held at the Royal Society of Medi¬ 
cine, the Royal College of Physicians, the Royal 
College of Surgeons, and the Welcome Historical 
Museum, where there will be an exhibition of objects 
connected with the history of medicine, surgery, and 
the allied sciences, including ancient manuscripts, 
early printed books, etc. The subjects suggested for 
discussion> are as follows :—(i) The principal seats of 
epidemic and endemic disease in the Middle Ages, in¬ 
cluding plague, gangrenous ergotism, leprosy, and 
malaria, and (2) the history of anatomy. Further in¬ 
formation may be obtained from the general secre¬ 
tary, Dr. J. D. Rolleston, 21 Alexandra Mansions, 
King’s Road, London, S.W.3. , ' 
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Attention was recently directed to the importance 
of mapping from the air, especially in the preliminary 
survey of routes for new railways and roads, ap¬ 
proaches to possible harbours and prospecting of all 
kinds. Prof. B. M. Jones gave in the Times of 
December 13 some indication of the kind of experi¬ 
mental work in this subject which is being pursued 
at Cambridge under his direction, with the co-opera¬ 
tion of the department of geography in the Univer¬ 
sity and the financial assistance of the Department 
of - Scientific and Industrial Research. For aerial 
photography to be of value for accurate survey it is 
essential to know the angular position of the camera 
when the photographs are taken. While it is possible 
to calculate the tilt from the position on the plates 
of known ground-marks which have been indepen¬ 
dently surveyed, a more satisfactory solution of the 
problem is to improve the flying until the camera 
varies from the correct position only within a certain 
permissible angle. Experimental work at Cambridge 
has been mainly in' this direction, but has also 
touched the further problem of flying so as to cover 
the ground without gaps or excessive overlapping 
between the strips of photographs. 

At the annual general meeting of the Faraday 
Society held on December 13 the following officers 
and council were elected for the forthcoming year :— 
President: Prof. A. W. Porter. Past-Presidents: 
Mr. J. Swinburne, Sir R. T. Glazebrook, and Sir 
Robert Hadfield. Vice-Presidents: Mr. W. R. 
Cooper, Prof. C. H. Desch, Prof. F. G. Donnan, 
Dr. J. A. Harker, Mr. E. Hatschek, Prof. T. M. 
Lowry, and Dr. G. Senter. Treasurer; Mr. R. L. Mond. 
Council: Prof. A. J. Allmand, Dr. H. Borns, Mr. 
Cosmo Johns, Prof. W. C. McC. Lewis, Prof. J. R. 
Partington, Mr. C. C. Paterson, Dr. J. N. Pring, 
Prof. A. O. Rankine, Dr. E. K. Rideal, and Sir 
Robert Robertson. In the annual report it was 
■stated that during the past year four general discus¬ 
sions had been held, three of them in co-operation 
with other societies. Reports of the proceedings of 
these discussions had been published. An appeal 
was made for an increased membership, without 
which it would be difficult for the society to keep 
pace with its increasing activities without a higher 
subscription. 

The following fellowships for medical research each 
*of the annual value of 400Z. have been awarded by the 
Trustees of the Beit Memorial Fund. The proposed 
subject of research and place at which the work will 
be carried on are indicated for each fellow :—Mr. 
R. K. Cannan: Studies in some chemical aspects of 
metabolism and digestion, at the Institute of Physio¬ 
logy, University College, London, Mr. H. D. Kay : The 
degradation of carbohydrates and allied substances by 
micro-organisms, at the Lister Institute, Chelsea. Miss 
Mary K. F. Lander: Examination of optic regions in 
primate brains, clinical observations, and physiological 
■experiments with the view of ascertaining the crucial 
stages of the evolutionary process of development of 
stereoscopic* 1 vision and conjugate movements of the 
•eye, at Department, of Human Anatomy, University 
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College, London. Dr. H. Goldblatt: The quantitative 
relation of fat-soluble A deficiency to the development 
of rickets (experimental rickets); the effect of para¬ 
thyroidectomy on immunity, with special reference to 
its effect on the natural resistance of the rat to tuber¬ 
culous infection, at the Lister Institute, Chelsea. Dr, 

L. Gross : Microscopic and macroscopic investigation 
and experimentation in the condition known as “in¬ 
testinal stasis,” at the Royal College of Surgeons and 
the Zoological Gardens, Regent’s Park. Dr. Ethel 

M. Luce : Accessory food factors, with special refer¬ 
ence to the relationship of ductless glands to calcium 
metabolism, at the Lister Institute, Chelsea. 

The Review of Applied Entomology , which is devoted 
to abstracts of the literature of that subj'ect, unlike 
many other publications, has not had to curtail its 
pages owing to financial stringency. An index to the 
literature of agricultural entomology which has been 
abstracted in vol. 8 has lately been issued, and occupies 
nearly 200 pages printed in double columns. The 
size of the index indicates the vast amount of litera¬ 
ture that is dealt with in the course of a year bv the 
experts on the working staff of the Imperial Bureau 
of Entomology. 

The curator of the Hull museums is active in 
making known all accessions and other features of 
interest by small pamphlets, frequently reprinted from 
his own articles In the local newspapers, and sold at 
twopence each. In 1908, as publication No. 48, he 
issued an index to the previous forty-seven publica¬ 
tions, and now, as No. 96, he sends us the index to 
Nos. 49-95. By this time, however, the serial number 
has mounted to 123, which last is a descriptive cata¬ 
logue of exhibits temporarily arranged at the Wilber- 
force Museum in celebration of Andrew Marvell’s 
tercentenary. Another of these most useful indexes 
may, therefore, be expected before long. 

An important new map of the Tibesti, Borku, Erdi, 
and Ennedi regions in the heart of the Sahara is pub¬ 
lished in La Geographic (vol. 36, No. 3). The map, 
which is on a scale of 1 : 2,000,000, is the outcome of 
Col. J. Tilho’s work in that region between 1912 and 
1917. Previous cartographic material was of a scanty 
nature, consisting, as it did, of rough itineraries, of 
which Nachtigal’s seems to have been the most im¬ 
portant, although it did little more than touch the 
western edge of the Tibesti region. No preliminary 
material included any astronomical positions. Col. 
Tilho’s survey was based on Faya, the position of 
which was determined with great accuracy. 

The report for the }- T ear 1920 of the museums of 
the Brooklyn Institute of Arts and Sciences gives de¬ 
tails of Mr. R. C. Murphy’s expedition to the Peru¬ 
vian Littoral. Reports on this work have appeared 
serially in the Museum Quarterly since April, 1920. 
In June we /noticed Mr. Murphy’s visit to the guano 
islands, and we now find in the April number of the 
Museum Quarterly an interesting account of Inde¬ 
pendence Bay, which harbours gji’ant crabs, huge 
mussels, and other big things, including, on occasion, 
the British Pacific fleet. A number 'of motion pic- 
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tures were taken by Mr. Murphy, and his collections 
are said to comprise practically the entire terrestrial 
life of the Peruvian islands, together with geological 
samples, a series of sea fishes, and invertebrates col¬ 
lected during tow-net hauls in the Humboldt current. 

Under the title of “Notes Relating to the Aboriginal 
Tribes of the Eastern Province ” Mr. I. Hewitt, in 
the South African Journal of Science for 1920, dis¬ 
cusses some relics of a pre-Bushman race. We have, 
in the first place, stone implements which are sup¬ 
posed to be analogous to those of the period of 
Neanderthal man in Europe, though the question of 
the age of the gravels in which they are found has 
not been determined with certainty. Next come the 
remains in the coastal districts, consisting of extensive 
shell-mounds which are ascribed to the so-called 
Strandloopers, who fed on shell-fish and other marine 
products. In the course of this scholarly paper Mr. 
Hewitt collects the historical data regarding the Hot¬ 
tentots and Bushmen. From the craniological evidence 
the coast population seems to have consisted of bastard 
tribes containing Bushmen, Hottentot, and Kaffir 
elements. One skull appears to resemble the “Proto- 
Egyptian ” type described by Prof. Elliot Smith. This 
is, if true, significant, because some authorities have 
suggested on linguistic grounds a relationship between 
the Hottentots and various northern pastoral tribes, 
one of which, the Gallas, “makes use of clicks. At 
present the evidence in support of this theory is 
scanty, but further investigations in South Africa may 
lead to the settlement of an interesting problem. 

The annual part of the Transactions of the Norfolk 
and Norwich Naturalists’ Society (vol. 11, pt. 2, 1921) 
reflects In excellent manner the activities of this ad¬ 
mirable local society. Mr. B. B. Riviere, the presi¬ 
dent, leads off with a wealth of new observations to¬ 
wards the solution of the hitherto rather mysterious 
phenomenon of the daily autumnal migrations of gulls 
on the Norfolk coast. The account is full of interest 
and deserves wide publicity. Other bird papers in¬ 
clude an attractive account by Mrs. Watson of the 
methods used in the taking of a census of eggs of 
the comihon tern on Blakeney Point, together with 
notes on the nesting habits of these birds, and a short 
authoritative statement by Dr. Sydney Long, the 
secretary of the society, of what is being done towards 
reorganising, correlating, and extending the measures 
for bird protection in the county. On the botanical 
side Mr. W. G. Clarke and Mr. Robert Gurney con¬ 
tribute a valuable study of the biology and distribu¬ 
tion of the bladderwort (Utricularia), whilst Mr. 
Clarke, in another article, revisits the botanical locali¬ 
ties (for Norfolk) mentioned in Dawson Turner’s 
“Botanists’ Guide through England and Wales ” 
(1805). The part closes with notes of local interest 
and with obituary notices. The number is in all re¬ 
spects a valuable one. 

The researches of Prof. Hamburger, of Groningen, 
on the permeability of cells have been of continuous 
interest in their various developments since he inves¬ 
tigated the laking of red corpuscles in dilute salt solu- 
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tions more than thirty years ago. A convenient sum¬ 
mary and survey of the whole was given by him in a 
lecture delivered at the University of London in June 
last which appears in the Lancet of November 19. 
That cells absorb some things from solutions and 
fail to take up other substances is a well-recognised 
fact. This has been attributed to a differential selec¬ 
tive activity on the part of the living cell, closely 
correlated with its physiological needs, the precise 
psychological attitude of the cell varying with the 
particular sort of neo-vitalism which advocates it. 
Prof. Hamburger, on the other hand, premises a 
purely physico-chemical problem, and urges with con¬ 
siderable cogency that the intricacy and efficiency of 
these processes' is commonly under-estimated. He 
shows, for example, how permeability may be altered 
by changes in the conditions and environment; carbon 
dioxide profoundly modifies the permeability of red- 
blood corpuscles and the permeability of the lddnev 
glomeri to sugar is entirely changed by alterations 
in reaction of the liquid in which the sugar is dis¬ 
solved. Emulsions, with w r hich he thinks the boun¬ 
daries of cells may fairly be compared, contain liquid 
pores which vary in shape and size according to the 
exact composition and concentration of the reacting 
substances, and he frankly attributes to their varying 
configuration some of the apparently anomalous 
instances of “selective” permeability. 

The Ministry of Agriculture has just published in 
collected form its leaflets dealing with the cultivation 
and diseases of the potato, the insect pests of fruit 
trees, and the fungus pests of fruit trees, and these 
three sectional volumes make a very welcome addition 
to the literature on diseases of plants in this country. 
The text of the leaflets has all been rewritten and 
brought up to date, thus representing the most modern 
outlook on the subjects considered, and -each little 
volume opens with a very happy Introductory chapter. 
In fact, each book is a partial monograph on the 
specific host plants, and combines in a somewhat 
rare manner a summary of the latest scientific in¬ 
vestigations on the particular diseases and some very 
practical measures of prevention and control. The 
letterpress is good, and the illustrations in many cases 
noteworthy. These little books are Indispensable to 
practical growers, and should be in the possession of 
all students of agricultural colleges or agricultural and 
botanical schools of universities; they really form the 
nucleus of what might with a little energy be ex¬ 
panded into a standard text-book on English plant 
diseases. A very great deal of credit is due to Messrs. 
Cotton and Fryer, who have compiled these volumes, 
and to the Plant Pests and Publications Branches 
of the Ministry of Agriculture for having had suffi¬ 
cient imagination to publish them in so attractive and 
convenient a form. It only remains to add that the 
price of two of the volumes is eightpence each, and 
of the third tenpence, and they are probably the best 
value in biological literature to be had for the money. 

The law of the geoidal slope and fallacies in 
dynamic meteorology is the subject of an article in 
the Monthly Weather Review for October, 1920, by 
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Dr. C. F. Marvin, chief of the U.S. Weather Bureau. 
Referring to the action of gravity upon bodies moving 
over a rotating globe, it is said to be expressed in j 
two wholly independent inertia reactions; one, the ; 
law of equal areas, is stated by the author to have 
been fully recognised; the other action, though known, 
is said never to have been christened, and its im¬ 
portant part in controlling the motions of the air is 
said to have been overlooked and misunderstood. Dr. 
Marvin names this neglected principle the law of 
the geoidal slope. Detailed quotations are given from 
popular and mathematical writers, and their errors 
are pointed out. The article concludes with a number 
of categorical statements, giving important principles 
which the motions of the atmosphere must satisfy. 
This paper by Dr. Marvin formed the subject of the 
discussion at the Meteorological Office at the first 
lecture-meeting of this season, which was opened by 
Sir Napier, Shaw. A notice of the meeting at the 
Meteorological Office and of the discussion on Dr. 
Marvin’s paper is given in the Meteorological Maga¬ 
zine for November, and after a little criticism it sums 
up with the following remark: “Although the points 
brought out by Prof. Marvin are familiar to most 
workers on djmamic meteorology, the publication of 
the paper should call attention to the weak spot in 
many text-books, and so improve the standard-of 
teaching the subject.’* 

When an electric current passes through a long 
tube containing gas at a low pressure, one of the 
most striking effects is the alternation of intensity of 
light in the column of gas in contact with the posi¬ 
tive electrode. The reasons for the alternations of 
electric field on which the alternations of light depend 
were stated in a general way by Sir J. J. Thomson 
in his “Discharge of Electricity through Gases,” 
but in the December issue of the Philosophical Maga¬ 
zine he gives these reasons a more definite and precise 
form. Bv assuming that the current in the tube is 
carried entirely by the electrons, he reduces the mathe¬ 
matical difficulties considerably, and arrives at the 
conclusion that when the pressure is less than a cer¬ 
tain minimum determined by the nature of the gas 
there will be at the end of the column nearest the 
cathode periodic variations in the luminosity, which 
will decrease in magnitude as the positive electrode is 
approached, and that these variations will be super¬ 
posed on a continuous luminosity. These conclusions 
are in agreement with observation 

When running small electric motors it is neces¬ 
sary, as a rule, to have resistances in the circuit at 
the start which can be cut out when the speed of 
the motor is sufficiently high. Bare resistance wires 
are often used for this purpose, but as a rule they soon 
become very brittle, and so have periodically to be 
replaced. We recently had an opportunity of testing 
two zenite resistances manufactured by the Zenith 
Manufacturing Co., of Willesden Green. They con¬ 
sist of wires embedded in vitreous enamel. One of 
them carried the rated current successfully for several 
hours, but the other cracked slightly, the wire be¬ 
coming exposed The makers state that the thermal 
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coefficients of expansion of the wire of the porce¬ 
lain, and of the enamel in which it is embedded, are 
the same. As a rule, however, the temperatures of 
the three substances will not be the same, and there¬ 
fore there will be a tendency to crack. The zenite 
units should prove very useful in a laboratory, as they 
can be used for regulating the voltage applied to a 
consuming device in an electric circuit. 

Vol. 14 of Contributions from the Jefferson Physical 
Laboratory and the Cruft Electrical Laboratory of 
Harvard University is a reprint of twenty-eight papers 
issued from the laboratories during the years 1919 and 
1920. They cover a wide fiel'd, and include twelve 
on X-rays by Prof. W. Daune and his pupils, seven 
on spectra (two of which are from Prof. Lyman), and 
six on apparatus for high pressure and the 
properties of materials at such pressures by 
Prof. Bridgman. Of the latter one of the 
most important is that on the effect of pressure 
on the electrical resistivity of metals both in the 
solid and liquid states, from which it appears that 
the change of resistivity of a metal on melting follows 
the change of volume. The rate of increase of resis¬ 
tivity with temperature is generally less for the liquid 
than for the solid, and normally the resistivity of 
solid and liquid decreases as the pressure increases. 
Prof. Bridgman concludes from his work that the 
amplitude of the atomic oscillation is the principal 
factor in determining these changes of resistivity, 
and he puts forward a new theory of electrical con¬ 
ductivity in metals according' to which the- electrons 
of the older theories are not turned back by impact 
with the atoms, but pass through the latter freely. 
He shows that this theory reproduces the experimental 
facts much better than any theory previously 
advocated. 

In La Nature of November 12 M. Lemonon con¬ 
tinues, and concludes, his articles on tidal power. 
The present article illustrates and describes a number 
of suggested methods of developing power by the 
use of one or more tidal basins filled at high tide and 
discharging through hydraulic turbines during the 
falling tide. Such an installation developing 70 h.p. 
for about five hours each day, situated at Saint- 
Jouard-des-Guerets, on the Ranee, is illustrated. The 
use of single- and double-basin systems is discussed, 
and the barrage arrangements in a number of sug¬ 
gested schemes are dealt with in some detail. The 
article is purely descriptive, and does not attempt to 
deal with the efficiency of the various methods out¬ 
lined or with the financial and economic side of tidal- 
power development. 

The National Research Council of the L T nited States 
has issued as its fourteenth bulletin a “General Sur¬ 
vey of the Present Status of the Atomic Structure 
Problem, n by Profs. D. L. Webster and L. Page. 
The former author has contributed a general account 
of the phenomena, illustrated by diagrams, whilst 
the latter has given the principal equations which 
Bohr, Sommerfeld, and others have used in exploring 
the problem of atomic dynamics. This survey will 
‘ be welcomed by readers who have not the time or 
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the opportunity to read the original papers, and perhaps 
more especially by chemists who are intimately con¬ 
cerned with the results of such investigations, but 
may not have been trained to the point of being able 
to follow in detail the methods by which the results 
are reached. 

A new method of automatic electric welding was 
described to the Institution of Electrical Engineers 
on December i by L. J. Steele and H. Martin. 
Welding by means of an electric arc has long been 
practised by electrical engineers, but it has draw¬ 
backs since the mechanical strength of the weld is 
sometimes unsatisfactory. As the result of a lengthy 
experimental research the authors find that when the 
following sequence of operations is carried out the 
weld is always successful. In fixing a brass stud to 
a steel bulkhead, for instance, an arc is first struck 
automatically between the stud and the bulkhead. 
The stud is then moved in the direction of the arc 
until it makes firm contact with the steel. The cur¬ 
rent is then broken after a brief interval. The whole 
operation is done automatically, and perfect welds 
have been obtained between brass or manganese- 
bronze studs and steel, iron, or brass plates. The 
method solves the problem of electrically -welding 
metals of widely differing character and very differ¬ 
ent cross sections. It is of particular value in ship 
construction, since it does not weaken the bulkheads 
or make them less watertight. It will be of value, 
also, in bonding rails together for electric traction. 


Part 2 of Messrs. Wheldon and Wesley’s Botanical 
! Catalogue (New Series, No. 3), has just been issued. 

It contains nearly 6000 titles, classified as follows: 
j early botany; Linnaeus; botanical journals and trans- 
! actions; botanic gardens; history, classification, 
nomenclature, biography, etc.; structural botany and 
text-books; phanerogams; fossil botany; flora of 
British islands; local British floras; flora of Europe; 
flora of Asia; flora of Africa; flora of America; flora 
of Australasia; diatomaceae, desmidiacese, etc.; 
marine algae; fungi; lichens ; musci et hepaticae ; 
Alices. It should certainly be seen by all who are on 
the look-out for books and journals dealing with 
botany. Copies of the catalogue are obtainable upon 
application to the publishers, 38 Great Queen Street, 
W.C.2. 

The latest catalogue of Mr. F. Edwards, 83 High 
Street, Marvlebone, W.i, is No. 421, dealing with 
books on anthropology, folk-lore, and archaeology, in¬ 
cluding the early history of man, native races, 
manners, customs, and beliefs, mythology, folk-lore 
tales, magic, and witchcraft. Upwards of 1100 works 
are fisted. 

Mr. Fredk. J. Brodie writes to point out that in 
the article on “Science in Westminster Abbey, ” which 
appeared in Nature of December 1, p. 437, Dr. 
William Spottiswoode, who died in 1883 while presi¬ 
dent of the Royal Society, was incorrectly referred to 
as “Sir” William Spottiswoode. 


Our Astronomical Column. 


The Markings on Jupiter. —The planet Jupiter 
will rise on December 25 at 1.14 a.m., and will be 
visible thereafter until sunrise. It will be due south 
at an altitude of 33 0 at 6.50 a.m., and is now favour¬ 
ably visible for the study of its surface features. 

Mr. W. F. Denning writes :—“ Some interesting 
observations have recently been obtained by Mr. 
Frank Sargent, astronomer at the University Ob¬ 
servatory, Durham. On December 9 the South Tem¬ 
perate Disturbance, which consists of a dark irregular 
mass of material and has remained visible for twenty 
years, was well seen, and it's following end came to 
the central meridian at 17I1. 46m. G.M.T., so that 
its equivalent longitude was 143 0 (System II.). On 
December 12 the preceding end of the same marking 
was estimated central at 2ih. 5m. G.M.T., longitude 
354 °* 

“The length of the object was therefore 149 0 . Its 
rotation period, when compared with an observation 
on June 23 last, was qh. 55m. 30s. On December 12 
the red spot hollow was also observed, and its centre 
was remarked in transit at iSh. 31m. (longitude 
260*9°). This value, combined with one derived by Mr. 
Sargent on May 24 last, shows the .intervening‘rota¬ 
tion period to have been qh. 55m. 37-85. The latter 
marking has been visible for more than ninety years, 
for Schwabe at Dessau observed, and made a drawing 
of, the same feature so long ago as September 5, 

‘‘This hollow or basin in the* great southern equa¬ 
torial belt of Jupiter has undergone many changes 
since its first discovery, and it has been one of the 
most conspicuous features on the planet, as w’ell as 
one of the most frequently observed, for it borders the 
northern side of the great red spot which became a 
striking object on the planet in 1873.” 
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The Ultra-Violet Spectrum of a Cygni. —The re- 
| semblance between the spectra of novae about the 
| time of maximum luminosity and the spectrum of 
; a Cygni has been very generally recognised, the spec- 
! trum of Nova Cygni III, taken at the Norman 
! Lockyer Observatory last year, having proved this con- 
| clusively. The star a Cygni is one which is increasing 
; its temperature, and is teamed a Giant; in fact, it is of 
| great importance in the domain of stellar evolution 
| because there are few stars in the heavens which it 
j resembles. For many years its spectrum -was con- 
! sidered very peculiar, no one being able to state the 
| origins of most of the lines. It was, however, solved 
! at last, and, as Mr. W. H. Wright writes, “it re- 
! quired the genius of Lockyer to recognise the stellar lines 
as belonging to groups of metallic radiations which 
are stronger in the spark than in the arc.” Up to the 
present time its spectrum has been closely studied in 
the region ordinarily recorded on stellar spectrograms, 
j namely, from K to H/ 2 , but the ultra-violet section 
| has taken second place. Any investigation which re¬ 
stricts itself specially to this ultra-violet region is there¬ 
fore very important, especially if there exist spectra 
of novae for comparison taken in this region. Mr. 
W. H. Wright (Lick Observatory Bulletin No. 332) 
now fills up this gap by making "a detailed examina¬ 
tion of this region in the spectrum of a Cygni, and 
publishing a set of wave-lengths extending from 
HS (A 4102-0) to A 3245. Further, he compares these 
values with some records of the ultra-violet spectra of 
some of the brighter novae taken at the Lick Ob¬ 
servatory. The result of his comparison is to show 
that the resemblance between novae near maximum 
and the spectrum of a Cygni “is found to be even 
more striking in the ultra-violet than in the violet 
and blue regions.” 
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The Origin of the Scottish People. 


O N September 9, in the course of the meeting of the 
British Association at Edinburgh, a discussion on 
the origin of the Scottish people was held in a joint 
session of Sections E (Geography) and H (Anthropo¬ 
logy), Lord Abercrombv, president of Section H, being 
in the chair. The discussion was opened by theses 
maintained by Sir Arthur Keith and Prof. T. H. 
Bryce. 

Sir Arthur Keith said that the inhabitants of the 
Highlands and western parts of Scotland and the 1 
inhabitants of the inland parts of Scandinavia were 
branches of the same racial (Nordic) stock. Seventy 
years ago Anders Retzius in Sweden and Sir Daniel 
Wilson in Scotland maintained that the Highland or 
Celtic Scot and the central Scandinavian showed the 
same type of head and the same form of body. A 
comparison of the results of more recent investigations 
carried on in Scotland and in Sweden and Norway 
made it certain that Scot and Scandinavian are trace¬ 
able to a common source. Prof. Carl Fiirst, of 
Lund, maintains that the inland inhabitants of Scan¬ 
dinavia are the descendants of the people who settled 
in Norway and Sweden on the retreat of the last ice- 
sheet. All the evidence favours the opinion that the 
modern Highlander is the lineal descendant of the 
people who reached Scotland at a corresponding period. 

Scandinavian geologists estimate the beginning of 
the emergence of Scandinavia and Scotland from 
ice to a period of about 11,000 b.c.- The North Sea 
was then an estuary or bay open to the north, with 
a western shore leading up to Scotland and an eastern 
leading to Scandinavia. On the Danish, as also on 
the Scottish, coasts are found the shell heaps of the 
“harpoon ’* folk—the earliest inhabitants of the north¬ 
western outskirts of Europe in post-Glacia! times. The 
culture of this people is to be traced to countries in 
the south-west of Europe, and, although their remains 
have not been found, we may safely infer that they 
arose from the long- and big-headed type of man 
found in South England and on the Continent at the 
close of the Ice age. It was thus maintained that 
Scot and Scandinavian were descendants of the late 
Palaeolithic men of South-West Europe. 

The accepted opinion that the late Palaeolithic races 
of South Europe had dark hair, eyes, and complexions 
is probably well founded. Fair hair, light eyes, and 
clear complexions, which find their fullest expression 
in the inhabitants of Baltic lands, are best regarded 
as characters recently evolved. The darker hair and 
eyes of the modern Scot, as compared with his Scan¬ 
dinavian cousin, may not be due to a later Mediter¬ 
ranean admixture, but to his retaining to* a greater 
degree ^ the complexion of his Palaeolithic ancestor. 
The evidence gathered in all countries round the North 
Sea points to an increase in stature amounting to 3 in. 
or 4 in. since Neolithic times, showing that evolution 
as well as admixture had been at work. 

If we suppose that the northward drift of the 
“harpoon ” people took place at the beginning of the 
Neolithic period—-some 6000 or 7000 B.c.—we have to 
leave about 4000 or 5000 years as a blank in the his¬ 
tory of the Scottish people, for it is not until the 
beginning of the second millennium b.c. that we have 
trustworthy facts to guide us. At the beginning of 
this period we find Scotland in free communication 
with Europe by two portals. Through her eastern 
coasts she was open to the opposite shorelands of the 
Nofth Sea and to Central Europe. Graves of this 
period contain the remains of a .peculiar and round- 
headed 'people. Lord Abercrombv has -traced- the 
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designs of their pottery to the upper reaches of the 
Rhine. To this day tiie effects of the round-headed 
invasion can be traced in the population of the 
eastern counties of Scotland and oi the coast-lands 
of Norway and Sweden. 

It is quite feasible that the Celtic and Teutonic 
tongues may be modifications of the speech which 
reached western Europe in the mouths of the round- 
head Neolithic invaders. At the same time the pulse 
of south-western Europe—of the Mediterranean—was 
beating on Scotland at the western or back door, 
along what may be called the Celtic sea-passage—St. 
George's Channel, the Irish Sea, the western shores, 
to Orkney and to Norway, By this route Ireland and 
Wales received new settlers from south-western 
countries of Europe, but did they reach Scotland? 
Prof. Bryce is of opinion tha’t the people buried in 
the western megalithic tombs of Scotland represent 
invaders of the Mediterranean type. They may 
equally well be considered as the native Nordic people 
of Scotland; indeed, in such skulls as retain the face 
there are certain features which suggest a northern 
origin. 

There is no definite evidence of any great invasion 
of Scotland from the second millennium to the arrival 
of the Romans. The Roman invasion left no appre¬ 
ciable mark on the Scottish people. But in the fifth 
century, when the Romans were gone, both eastern 
and western doorways became again open and busy 
with visitors. The Dalriad Scots from the north of 
Ireland entered b) r the western portal; they may have 
brought a tongue which was new to Scotland, but 
they brought no new physical type. From the fifth 
century onwards, for a period of 500 years, Scotland 
received at her eastern doorway settlers from the 
coast-lands on the opposite side of the North Sea. 
They came from lands which, like Scotland, were 
first settled by the “harpoon ” people. They brought 
Teutonic dialects to Scotland, other manners, tradi¬ 
tions, and arts, but no physical type of manhood 
which was new to Scotland. 

Who were the Piets? The people of Aberdeenshire 
were Piets in the ninth century; there is no reason 
to question that the bulk of the present population 
of that county are their children. An Aberdeenshire 
man cannot be recognised from another native of Scot¬ 
land except by his speech. The Piets, Celts, and 
Saxons of Scotland are all of one breed—the descen¬ 
dants of the pioneer race which settled in North-West 
Europe when the last ice-sheet lifted. There has been 
only one intrusive element—the round-head of late 
Neolithic introduction. 

Prof. T. H. Bryce said we now know that Scot¬ 
land was inhabited as far back as Azilian times. 
We have no direct evidence regarding the physical 
characters of these early inhabitants, but there is a 
strong presumption that the primitive basis of the 
population was Nordic in character. Superimposed 
on this came, first, in late Neolithic times, the men 
of the chambered cairns, and second, the Beaker folk 
of the Bronze age. These three elements, blended in 
different proportions, made up the population of pre- 
Roman times, since when it has been altered only by 
the intrusion of similar elements and reassemblage. 
In South-East Scotland there are traces of a new 
element in the Iron age with a late La Tene culture. 
It resembles the Gaulish, but the interments are 
native, not Gaulish. The distribution of the cham¬ 
bered cairns and burials of the Bronze age indicate* 
a grouping of the elements which, taken, in conjunc 
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tion with the movements of historical times, explains I 
the well-known features of the present-dav popu¬ 
lation. " 1 

In declaring the subject open for discussion the j 
president, Lord Abercromby, referred to the high per¬ 
centage of broad-headedness found in the Island of 
Rorreby, and expressed a doubt as to whether, at any 
rate in very early times, immigrants into these islands ? 
had used the direct route across the North Sea. 

Dr. J. F. Tocher dealt mainly with the modern in- \ 
habitants of Scotland. In the course of his investiga- ! 
tions of the physical character of the Scottish people \ 
he had made observations on some 13,000 individuals ; 
in all, the data obtained including head measurement, 1 
stature, and pigmentation. He had found the average i 
stature to be 675 in. The cephalic index showed wide j 
variation, the inhabitants of the north-east being 
broad-headed and of the south-west long-headed. In ! 
absolute size the Aberdeen head was less than that of : 
the rest of Scotland. In the north-east there was a 
significantly greater proportion of red hair. Speak- ■ 
ing generally, he deprecated any conclusion as to the j 
origin of the Scottish people based upon physical 
character on the ground of the relative paucity of the i 
data. 

Prof. R. W. Reid said that as a result of a number 
of observations made upon the inhabitants of North- , 
East Moray, it appeared that the average stature was | 
5 ft. 7J in., while the head form was mesaticephalic, | 
approaching broad. They were almost identical with 
the young m’en of Norway. An examination of 
skeletal remains of the short cist people, approxi¬ 
mately from the same tract of country, gave a stature 
of 5 ft. 4 in., with a cephalic index of 85. It might i 
be agreed that a combination of long and broad heads : 
afforded a clue to the physical characters of the 
people of this part of Scotland. 

Prof. Jehu said that man existed in Scotland at the 
time of the formation of the 45-ft. raised beach, for j 
which the accepted date was 10,000 years ago, while in | 
southern England Neolithic implements had been I 
found in the submerged forest. When man entered 
Scotland the Highland valleys were filled with ice. 
Owing to lack of evidence, it was dangerous to speak 
of the physical characters of the “harpoon” folk. 
There were no data to show thev came from Scan¬ 


dinavia. The Scottish people were a very mixed race, 
and more evidence was needed before any conclusion 
was drawn as to their origin. 

In a communication from Prof. W. S. Watson, 
who was unable to attend on account of illness, it 
was argued that, although language was no criterion 
of race, it afforded evidence of influence, political, 
cultural, or economic. It was possible to trace the 
Celtic language in Scotland with certainty back to the 
fourth century b.c. The chiefs are described as uni¬ 
formly fair-haired with blue eyes, like the rulers of 
Gaul in Caesar’s time, and as it by no means follows 
that all the population was of one type, they probably 
ruled over a dark-eyed subject people. Among non- 
tribal names preserved in early writings there • were 
elements which well might be pre-Celtic. 

Mr. H. J. E. Peake took exception to the loose use 
of the term “Nordic,” which should be confined to 
the tall, fair-complexioned, blue- or grey-eyed people, 
whose chief characteristics t were strength, courage, 
activity, and an intense admiration for the horse. 
Such a people were not likely to be descended from 
a sedentary, maritime race such as the “harpoon ” 
folk, but must have been derived from a race which 
had evolved in the open spaces necessary for the 
taming and exercising of the horse. The Scottish 
people had evolved from a generalised type of long¬ 
headed people, but there was mo true Nordic, type 
until the end of the Bronze age. The leaf-shaped 
sword people had arrived on the east coast of Scot¬ 
land about 1200 to 1000 b.c. , and were in all prob¬ 
ability the fair rulers to whom reference had been 
made. He had already suggested a possible Siberian 
origin for the “harpoon” or Maglemose folk, and 
had also suggested that they were responsible for the 
broad, possibly Mongoloid, element occurring among 
Scandinavian 'skulls. Still, they might be derived 
from a Paleolithic race in south-western Europe. 

Prof. Fleure urged the desirability of a careful 
search, especially in the remoter parts of Scotland, 
for nests of survivals of Palaeolithic types such as he 
had found in Wales. 

Mr. D. Mackenzie pointed out the necessity for 
distinguishing between the Maglemose and Azilian 
harpoons, the former being of bone, while the latter 
were of horn. 


An Agricultural Enterprise. 


A N interesting and important development is re¬ 
corded in the report under notice. 1 The 
Olympia. Agricultural Co., Ltd., is a comparatively 
recent enterprise which is farming nearly 10,000 acres 
of land on strictly business principles, one of the 
first examples of the, application of industrial methods 
to the exploitation of land in this country. The com¬ 
pany’s land lies in six estates, and, in addition, the 
Suffolk estate of the chairman of the company, Mr. 
Joseph Watson, amounting to some 7000 acres, is 
linked up with the operations of the research depart¬ 
ment. It is not possible here to discuss the actual 
operations of the company in equipping its estates, 
the additions to and reconstructions of the buildings 
in order to fit them for large-scale farming, the pro¬ 
vision of cottages, water-supply, etc., nor, again, the 
stocking and management of the farms. From this 
purely commercial side it is evident that an experi¬ 
ment is being made of extraordinary value in handling 
English land in a wholesale instead of a retail fashion 

1 Olympia Agricultural Co., Ltd. Research ^Department. First Annual 
Report, 1921. 
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and in providing for agriculture an organisation and 
an equipment comparable to that appertaining to any 
other great industry. It has often been thought that 
in such a way only can intensive production and 
adequate labour conditions be ensured in agriculture, 
and the enterprise therefore becomes one of the utmost 
importance in our social and national economy. 

The aspect of the enterprise that will, however, be 
of the most interest to the readers of Nature is that 
the directors have from the outset been convinced of 
the necessity of scientific investigation in the conduct 
of their business. They have, therefore, set -up a 
research department, just as a steel works includes 
a laboratory, and they have, further, been public- 
spirited -enough to give to the public for the general 
benefit of agriculture the results of their Investigations 
in this first annual report. The headquarters of the 
research department have been established on one of 
the company’s estates at Offchurch, near Leaming¬ 
ton, where In the old mansion a very complete eauip- 
ment of laboratories, both biological and chemical, 
has been installed. Dr, Charles Crowther, formerly 
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of the University of Leeds, and well known for his 
work upon the nutrition of animals and milk produc¬ 
tion, is director of the establishment, and takes charge 
of the work upon animal-feeding; Capt. Hunter, late 
of the Department of Agriculture in Ireland, is re¬ 
sponsible for the plant-breeding work; and Capt. 
Gimingham, who was attached to the Research Insti¬ 
tute at the University of Bristol, is concerned with 
soil problems. These heads of divisions, with twelve 
others, constitute the research staff. 

The work set out in the report before us is neces¬ 
sarily of a preliminary character. The first business 
of a scientific establishment of this kind is to supply 
data for the guidance of the management. The vary¬ 
ing soils of the estates have to be analysed and cor¬ 
related with the results of manurial trials in order 
that the specific needs of each field as regards lime 
and the main elements of fertility can be defined. 
Variety trials of the principal crops have to be made 
so as to ascertain what .kinds of grain and fodder 
crops yield best under the several conditions of soil 
and climate. Again, economic feeding rations have 
to be worked out by trial for the particular classes of 


livestock and the special purposes for which they 
are being kept. All this is not research, but the 
scientific control necessary to a business organisa¬ 
tion. 

Most of the present report Is occupied in setting 
out such results, which may usefully be correlated 
with similar commercial trials, but do not present 
any essential novelty. Research is an affair of 
years, and wisely the director makes no pro¬ 
mises and says nothing about the real investigations 
he may have initiated. It is clear, however, that 
new ground is being broken, particularly in connec¬ 
tion with plant-breeding. The field bean, for example, 
has been taken in hand; on many soils it is a crop 
of considerable economic importance, which never 
seems to have received any serious attention from the 
seedsmen or the older race of plant-improvers. 

The report may be obtained on application to the 
director at the Research Station, The Bury, Off church, 
Leamington. It is the first fruits of a movement of 
great promise to agriculture, and redounds to the 
credit of both the director and the founder of the 
company, Mr. Joseph Watson. 


Optical Wedges. 


VW EDGES of tinted glass have been used for 
graduating light for experimental purposes 
during the last fifty years or so, and about five and 
twenty years ago Warnerke made annular wedges of 
pigmented gelatine. It is twenty years since the 
“Chapman Jones plate tester ” was put on the 
market, the graduated portion of which is a pig¬ 
mented gelatine wedge, the mould being cut into five 
pieces that are placed side bv side for the sake of 
convenience. Optical wedges, therefore, have been well 
established as standard apparatus for a long time. 

We have" received'from the firm of “Herlango,” of 
Vienna (at the request of Prof. J. M. Eder) an example 
of “a new grey wedge photometer,” called, after the 
names of those who have devised it, the “Eder- 
Hecht ” photometer, the essential part of which is a 
pigmented gelatine wedge with a scale printed on the 
thin celluloid that covers its face. This, with a neatly 
made white wood printing frame, is the complete 
apparatus. The plate is 3 cm. by 16 cm., and the 
divisions of the scale are 2" mm. apart. But the scale 
is^not a simple ladder. Every fifth line is numbered 
with its mm. distance from zero, and, in addition to 
the number, has on each side of it a short thick 
pointed swelling to.emphasise it and render it more 
easy to see how far the light-produced image extends. 
For use with it the firm issues various sensitive 
papers, both printing out and development, a silver- 
chloride paper made according to the formula of 
Bunsen and Roscoe, and also a colour-sensitised paper. 
An extended table gives the relative light quantity, and 
also the “absolute light quantity in Bunsen-Roscoe 
units,” represented by each 2-mm. division. Thus, 
given the suitable sensitive paper, the apparatus is 
ready for use and convenient. It is applicable to light 


measurement in connection with photography, 
meteorology, climatology, biology, light-therapeutics, 
agriculture, the designing of buildings, botany, photo¬ 
graphic reproduction processes, etc..* Photometers 
slightly varying from the above, as in steepness of 
gradation, length of the wedge, the character and 
coarseness of the printed scale, are provided when 
more convenient. For photographic plate sensitometry 
the wedge plate is 9 by T2 cm., and by the side of the 
ladder scale are four narrow graduated strips, red, 
yellow, green, and blue respectively. 

Accompanying the photometer is a copy of a paper by 
Walter Iiecht on the use of such photometers in plant 
culture and. a copy of a paper by Prof. Eder published 
in the Photographischen Korrespondenz for September, 
1919, in which he gives apparently every possible detail 
and formula in connection with these photometers. 
But he does a considerable injustice to the Chapman 
Jones plate tester in associating it with Warnerke *s 
original step-tint sensitometer. * It differs from the 
sensitometer designed by Prof. Eder in having a wedge 
from two to three times as long and divided into 
twenty-five parts instead of sixty parts. These twenty- 
five parts may be subdivided to any extent on mere 
inspection according to the observer’s acuteness of 
vision. It has the four colours giving four definite 
parts of the spectrum, and, in addition, an Abney 
colour sensitometer, which shows at a glance whether 
a plate alone or a plate plus a colour filter gives the 
same density for equal brightness of several colours. 
We think, too, that comparing the density. produced 
under any given colour with a scale of densities admits 
of greater precision than the estimation of the 
vanishing point of the image as is done in Prof. Eder’s 
instrument. C. J. 


The South African Association for the Advancement of Science. 


Durban 

HE nineteenth annual meeting of the South 
African Association for the Advancement of 
Science was held at Durban, in the Technical College, 
on July 11-16 last, under the presidencv of Prof. J. E. 
Duerden. The meeting was well attended, and was 
very successful. More than fifty papers were read, 
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Meeting. 

and the time-table was so arranged that attendance 
at the presidential address of each section was possible 
for every member. An official welcome and a recep¬ 
tion in the Art Gallery was given by the Mayor of 
Durban, while a ’ conversazione was arranged by the 
local committee of the association and the Natal 
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Society for the Advancement of Science and Art. A 
number of interesting excursions to places of local 
interest were arranged. 

A popular lecture, illustrated by lantern slides, was 
.given by Dr. A. L. du Toit, geologist to the Irrigation 
Department, on “ Land Connections between the other 
Continents and South Africa in the Past.” The lec¬ 
ture dealt with the ancient continent of Gondwana- 
land, its glaciation, the spread of animal and plant 
life across it, its dismemberment, the development, 
geographically and biologically of the several portions, 
their temporary reunion, and finally the evolution of 
the present continental masses. 

The South Africa medal and grant were presented 
to Sir F. Spencer Lister, bacteriologist to the South 
African Institute for Medical Research, Johannesburg, 
in recognition of his work on the differentiation of the 
pneumococci of lobar pneumonia into many immuno¬ 
logical ly distinct groups, and the successful applica¬ 
tion of the discovery to the artificial production of 
immunity against pneumonia in man. 

The presidential address by Prof. Duerden was on 
“ Social Anthropology in South Africa : Problems of 
Race and Nationality.” A sketch of the rise of social 
anthropology was given, and the view was main¬ 
tained that anthropological studies should contribute 
to the upbuilding of the State by offering a scientific 
understanding of the peoples within it. Such was 
very necessary in South Africa, with its very diverse 
slaves of social evolution and its many distinct races 
and nationalities which should live together in harmony 
and build up a South African nation. The alleged 
aversion between white and black was discussed, and 
was shown to manifest itself only on an assumption 
of equality, the difference in the degree of civilisation 
being too great to be bridged. The Bantu is 
highly assimilative, but neither originative nor 
constructive, and hence is dependent on the Euro¬ 
pean for his advancement. The fusion of racial 
groups in South Africa was discussed, and the opinion 
given that there would be no fusion, though the mem¬ 
bers would intermingle in ordinary avocations. 
Solidarity of race may be superseded by national bonds 
and loyalty under just and humane treatment. The 
retention of national aspirations of British and Dutch 
are not incompatible with a South African national 
solidarity. It was held that a new unifying South 
African nationalism was dawning, and that the future 
relationships of the European to the lower races must- 
be that of a benevolent aristocracy of ability. 

The presidential address to Section A, *bv Dr. J. 
Lunt, of the Royal Observatory, Cape Town, dealt 
with “ Stellar Distances, Magnitudes, and Move¬ 
ments.” The speaker reviewed briefly the develop¬ 
ment of astronomy, the oldest science, and discussed 
various spectrographic methods, especially in relation 
to the determination of the distances, sizes, and move¬ 
ments of stars. The work in astronomy in the United 
States was described at some length, and comparison 
made with the conditions prevailing in South Africa. 
The new universities of South Africa should play a 
part in the development of astronomical and astro- 
physical research here, where the study of the skies of 
the southern hemisphere was an essential complement 
to the work in the northern observatories. The 
address concluded with a vigorous appeal for the train¬ 
ing of workers, for adequate equipment, and for a 
better appreciation of, and reverence for, the wonderful 
universe of which man forms so small a part. 

Dr. J. Moir, in his presidential address to Section B, 
dealt with “The Atomic Theory of 1921.” He showed 
the tremendous strides that had been made in the 
conception of atoms and molecules in the last twenty 
years. Two primitive materials, hvdrion and electron, 
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with two intermediate building substances, H a and 
H 3 , as well as helium, are considered to be the basis 
of all elements. The constitution of a number of 
elements was explained and illustrated in detail, 
numerous examples being given. Many cases were 
cited in which physical means during the world’s 
evolution may have acted on different substances; 
for example, strontium sulphate, yttrium phosphate, 
and zirconium silicate, which now have similar elec¬ 
tron and ion constitutions, are three very different 
substances which may really be cne, changed by 
external forces. 

Prof. J. W. Bews took as his subject, “Some 
Aspects of Botany in South Africa and Plant Ecology 
in Natal,” in his presidential address, to Section C. 
The speaker sketched briefly the effect of environment 
on progress in botany. The history of botany widened 
i the perspective, and it was interesting to note the 
progress of the science as transplanted into South 
! Africa. The only indigenous botany was that of the 
natives, who possessed a wonderful knowledge of 
plants and their properties. Passing to botany in 
Natal, the speaker paid tribute to a number of pioneer 
workers, and proceeded to discuss the ecology of 
Natal more particularly. The coast belt, the mid¬ 
lands, and the Drakensberg or mountain region, were 
described, with their characteristic vegetations. The 
plant communities of Natal were discussed in some 
detail, as were plant migrations and the affinities of 
the Natal flora. 

The presidential address to Section D was delivered 
by Prof. H. B. Fantham, on “Some Recent Advances 
in Zoology and their Relation to Present-day 
Problems.” At the outset the field of pure science 
was discussed. Such must never be ignored, for the 
academic of to-day may be of the greatest technical 
benefit hereafter. Early specialisation for purely 
economic ends was to be deplored, for the specialist 
needed a breadth of outlook, an orientation in the 
whole field of his science, in order to have balance 
and perspective. The work done bv protozoologists, 
helminthologists, and entomologists in the great war 
was referred to, and fields of work in South Africa 
indicated. Recent researches on ductless- glands of 
' animals were cited, and fisheries developments were 
noted. Many interesting results in connection with 
work on chromosomes and their relation with sex 
were quoted. Newer work in connection with the 
processes of evolution, especially in regard to heredity 
and acquired characters, was brought under review. 
The need for the application of biological principles in 
modern problems, including politics, was insisted 
upon. Heredity, environment, and response to stimu¬ 
lation needed concurrent attention. The higher stan¬ 
dard of living for workers demanded more than mere 
amusement and indulgence in luxuries and excite¬ 
ment. Idealism was essential, and it was shown that 
religion and science were not necessarily in conflict. 
The speaker concluded with a plea for the inculcation 
of the spirit of biology in all education. With a wide¬ 
spread knowledge of history, biology, and sociology, 
man should improve his environment and attain co¬ 
operation, peace, and higher ideals. 

Section E met under the presidency of Dr. C. T. 
Loram, who discussed “The Native Problem.” Tb^ 
adjustment of white and black was difficult in South 
Africa, and a successful adjustment was held to be 
impossible without sacrifices on both sides. The 
chaotic political situation with regard to natives in 
the different provinces of South Africa was described. 
Legal procedures and jury .systems were also men¬ 
tioned, and it was a question whether the Roman- 
Dutch law of Europeans-were best for the nafive on 
account of the differences between the two civilisations 
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concerned. The mentality of the native was analysed, 
and because of the lack of sublimation of the sex 
instincts, such as occurred in the European, there 
was not the same growth in ambition, idealism, and 
general achievement. The trade union ^ movement 
among natives and their numerous religious bodies 
were mentioned, and European philanthropic leading 
was mentioned as being desirable. Location and taxa¬ 
tion problems were discussed, and the co-operation 
of all scientists desired in solving the many problems 
connected with the native. 

Prof. W. A. Macfadyen spoke on “ Observations and 
Proposals for the Stabilisation of Money Values ” in 
his presidential address to Section F. Inflation and 
deflation of currency were two of the greatest evils 
resultant on the great war, and they affected every¬ 
one. The stabilisation of money values and the pre¬ 
servation of such stability were shown to be the most 
fundamental interests of commercial, industrial, and 
democratic policies. National bankruptcy was de¬ 
fined, and it was shown that international exchanges 
had failed to act as bridges for commerce. The dis¬ 
sipation of capital during the war led to inflation, and 
the necessity for constant readjustment between wages 
and prices led to constant strikes and labour unrest. 
Legitimate trade and industry were replaced by specu¬ 
lation. Economic bankruptcy of a nation meant re¬ 
version to an archaic type of civilisation and the sacri¬ 
fice for a time of all the artistic and professional 
values of civilisation. Fluid permeation of gold was 
shown to be necessary. The function of a central re¬ 
serve bank was also discussed, and the function of the 
League of Nations in instituting an international cur¬ 
rency reserve bank was indicated. The speaker sum¬ 
marised his points thus : The international export and 
investment of capital had woven the world into one 
financial system. Such an international system 
Implied either a universal unit of account or an inter¬ 
national banking system. The control of such a 
general standard of value so as to preserve an in- * 
variable ratio between goods and money was the most 
important of public and private interests. 

It is only possible to mention some of the many 
papers read before the various sections, but most of 
them will be printed in the journal of the Association. 

In Section A an interesting paper on asphalt in 
relation to road construction was contributed by Mr. 
D. B. W. Alexander; Mr. R. J. Norris spoke on the 
purification of sewage by the activated sludge process, 
and Mr. H. Clark gave notes on the occurrence of 
even harmonics In electrical current and pressure 
waves. 

In Section B Mr. C. W. Fetched spoke on alcohol 
fuels for internal combustion engines. Mr. C. 
Williams gave notes on the chemical control of cattle- 
dipping tanks, a matter of much importance In South 
Africa. Dr. B. de C. Marchand gave an account of 
methods for the mechanical analysis of soils contain¬ 
ing heavy minerals, and Messrs. Kloot and Hyman 
gave a paper on the chemistry of condensed milk. 

In Section C papers were* given bv Miss H. Forbes 
on the Natal species of Cassia and on the flora of 
Isipingo. Dr. P. A. van der Bijl gave accounts of some 
interesting and little-known South African fungi, and 
of the fungi found in the air of sugar mills. Mr. 
R. D. Aitken described the plant succession in a type 
of midland tree veld in Natal, and Mr.-G. W. Gale 
discussed the aeration systems of certain Natal plants. 
Prof, D. Thodav discussed the genus Passerina and 
its distribution in South Africa, and Dr. Sim con¬ 
tributed notes on the Rrvophyta of Southern Rhodesia. 
A most interesting paper was contributed by Dr. E. 
Warren on the interspecific hybrid and back-cross of 
the foxglove, the paper being followed by a useful 
XO. 272X, VOL. 108] 


discussion. Two papers of special interest to agricul¬ 
turists were contributed by Mr. E. Parish on agricul¬ 
tural experiment, its design and interpretation, and 
by Mr. A. O. D. Mogg on a method of veld estima¬ 
tion in relation to lamziekte. There was also a 
botanical excursion to Isipingo. 

In Section ' D there was a discussion on South 
African Trematodes, in which papers by Dr. F. G. 
Cawston on Bilharcia cercariae, by Mr. F. W. 
FitzSimons on birds as possible carriers of snails, and 
so as distributors of Bilharzia, and by Dr. Annie 
Porter on experimental researches on various species 
of Schistosoma and Fasciola were first considered. 
Mr. J. Sandground gave a detailed account of the life- 
history of species of Heterodera in South Africa, and 
Mr. R. H. T. P. Flarris described the beetle, Ortalia 
pattens. Mr. E. C. Chubb contributed a paper on the 
natural history and geology of Durban. Much interest 
was aroused by the account given by Dr. H. B. Fant- 
ham and Miss Esther Taylor of the Protozoa found 
by them in some South African soils. Dr. Fantham 
also described his further observations on parasitic 
Protozoa in animals in South Africa. Dr. Lindsay 
Johnson gave an interesting account of various methods 
for screening light observed in the eyes of vertebrates, 
beautiful lantern slides being shown. There was also 
a zoological excursion for observations on the animal 
life of Durban Bav. 

In Section E Mr. D. A. Hunter discussed Bantu 
industries, Mr. W. FT. Tooke dealt with natives and 
agriculture, and Mr. H. S. Keigwin gave an account 
of an educational experiment. Mr. S. S. Dornan 
spoke of the heavenly bodies in South African mytho¬ 
logy; Mr. W. Wanger dealt with two Ntu problems, 
and Mr. A. J. Bryant gave an account of some native 
marriage rites. Prof. W. A. Norton read papers on 
the regiments of the house of Moshish, Sesuto praises 
of the chiefs and the Bantu idiomatist, and Mr. 
D. D. T. Jabavu contributed a paper on Bantu 
literature. 

In Section F Mrs. Mabel Palmer discussed Irving 
Fisher’s proposals for stabilisation of the value of 
money, and Mr. G. Burgess dealt with the taxation 
of land values. Mr. C. Graham Botha gave papers on 
archival problems in South Africa and on the pre¬ 
servation of our national monuments. Dr. J. E. 
Holloway spoke on decentralisation in university 
education and research. An interesting paper on the 
function of a school of art in the life of an urban 
: community was given'by Mr. O. T. P. Oxley, who 
illustrated his remarks by an exhibit. 

The next annual meeting of the Association will be 
held in July, 1022, at Lourengo Marques, under the 
presidency of Dr. A. W. Rogers. H. B. F. 


University and Educational Intelligence. 

London. —Dr. R. H. Aders PHmmer has been 
appointed as from January 1, 1922, to the University 
chair of chemistry, tenable at St. Thomas’s Hospital 
Medical School. ’Since igtq Dr. Plimmer has been 
head of the Biochemical Department^ of the Rowett 
Research Institute of Animal Nutrition at the Uni¬ 
versity of Aberdeen and North of Scotland College of 
Agriculture, and. research lecturer in applied bio¬ 
chemistry in the LTniVersity of Aberdeen. 

Mr. H. H. Dodwell has been appointed as drom 
March i T 1922, to the University chair of the history 
and culture of British Dominions in Asia, with 
special reference to India, tenable a-t the School of 
Oriental Studies. 

Dr. Lewis Simons has been appointed as ^from\ 
March 1, 1922, to the University readership in 
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physics, tenable at Birkbeck College. Since 1917 Dr. 
Simons has been lecturer in physics at the South 
African College, now the University of Cape Town. 

The following doctorates have been conferred: 
D.D.: Rev. W. R. Matthews, an internal student of 
King’s College, Theological Department, for a 
thesis entitled “Studies in Christian Philosophy.” 
D.Sc. ( Chemistry ) * Mr. K. G. Naik, an internal 
student of the Imperial College, Royal College of 
Science, for a thesis entitled “The Interaction of 
Sulphur Monochloride with Substances containing the 
Reactive Methylene Group or Substituted Methylene 
Group.” D.Sc. (Economics ); Mr. Sih-Gung Cheng, 
an internal student of the London School of 
Economics, for a thesis entitled “ Modern China : A 
Political Study.” 

Manchester. —The following appointments have 
been made : Mr. C. B. Dewhurst, dean of the faculty 
of science; Dr. j. P. Buckley, lecturer in regional 
surgery; Mr. J. M. W. Morison, lecturer in applied 
anatomy; Dr. T. H. Oliver, lecturer in clinical medi¬ 
cine; and Mr. H. S. Leigh and Mrs. Leonore Pearson 
to honorary research fellowships. 

The honorary degree of Doctor of Science has been 
conferred by the University of Calcutta on Sir W. J. 
Pope, professor of chemistry, Cambridge University, 
and on Prof. C. V. Raman, professor of physics, Uni¬ 
versity of Calcutta. 

The general council of the Trades Union Congress 
and the executive of the Labour Party passed the 
following resolution on December 15 :—“That this 
joint meeting views with profound disappointment the 
apparent intention of the Government further to 
reduce expenditure on education, and in particular 
condemns the decision of the Treasury to reduce the 
annual universities grant from 1,500,000k to 
1,200,000 1 ., which can do virtually nothing to relieve 
the national finances, but which will be a serious blow 
to higher education.” 

The twenty-second annual meeting of the Science 
Masters’ Association will be held in the chemical 
department of the Imperial College of Science and 
Technology (Royal College of Science) on January 3-4 
next. The president of the association, the Master 
of Ralliol, will deliver his address on January 3, 
taking as his subject “Science and History.” The 
topics for discussion on the first day of the meeting 
are The Teaching of Mechanics and The Teaching of 
Geography in Relation to Science, while Physical 
Chemistry in Schools and Post-Certificate Science for 
Non-Specialists will occupy the second day. Exhibi¬ 
tions of apparatus and books by members, instrument- 
makers, and publishers will be open during the 
meeting. 

The annual meeting of the Mathematical Associa¬ 
tion will be held at the London Day Training College, 
Southampton Row, London, W.C.i., on January 2 
and 3 next. The following are among the papers to 
be submitted during the meeting :—Mathematics in 
Artillery, by Sir George Greenhill; The Structure of 
the Atom, by Prof. J. W. Nicholson; Vectors, by Prof. 
C. Godfrey; The Dalton Plan and the Teaching of 
Mathematics, by Miss F. A. Yeldham; and The late 
Srinivasa Ramanujan, by Prof. G. H. Hardy. There 
will also be discussions on the simultaneous teaching 
of pure and applied mathematics and on methods of 
keeping mathematics teachers in touch with modern 
developments of the subject. Sir Thomas L. Heath 
has been nominated president of the association for 
the years 1922 and 1923 in succession to the Rev. 
Canon J. M. Wilson. 
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Calendar of Scientific Pioneers. 

December 22 , 1590 . Ambroise Pare died.—Surgeon 
to four Kings of France, Pare served through many 
campaigns, doing much to improve the treatment of 
wounds, especially by the substitution of ligature of 
the arteries for cauterisation with a red-hot iron after 
amputation. He is regarded as the father of modern 
surgery. 

December 22 , 1722 . Pierre Varigitcm died.—In 76S7, 
the year Newton’s “ Principia ” appeared, Varignon 
published his work on mechanics based on the com¬ 
position of forces. Like I’Hospital, he was a^powerful 
advocate in France of the use of the differential 
calculus. 

December 22 , 1828 , William Hyde Wollaston died.— 
Abandoning medicine for scientific research, Wollaston 
made investigations over a wide field and contributed 
much to chemistry and optics. He first noticed the 
dark lines in the spectrum, invented the camera 
lucida and a reflecting goniometer, showed the iden¬ 
tity of galvanism and frictional electricity, and dis¬ 
covered palladium and rhodium. By making platinum 
malleable he gained a fortune of 30,000L 

December 22 , 1887 , Ferdinand Vandeveer Hayden 
died.—A great geological explorer, Hayden was 
prominently connected with the survey of the Western 
States of America and wrote valuable works on natural 
history and economic science. The idea of the National, 
Park on the Yellowstone River was his. 

December 23 , 1901 , Sir Joseph Henry Gilbert died. 
—The fellow-student of Lawes at University College, 
London, Gilbert worked under Liebig at Giessen, and 
in 1843 began his lifelong collaboration with Lawes in 
agricultural chemistry. For some years he held the 
chair of rural economy at Oxford. 

December 23 , 1907 . Pierre Jules Cesar Janssen 
died.—Janssen was the pioneer of spectroscopic 
astronomy in France. Well known for his scientific 
expeditions, in 1868 in India independently of Lockyer 
he discovered the method of observing the solar pro¬ 
minences in daylight. In 1876 he became director of 
the observatory at Meudon, and he also established 
a meteorological observatory on the summit of Mont 
Blanc. 

December 24, 1872. William John Macquorn 

Rankme died.—Distinguished alike as an engineer and 
physicist, Rankine from 1855 held the chair of en¬ 
gineering at Glasgow and published standard text¬ 
books on various branches of engineering. His 
“Steam Engine” contained the first systematic 
treatise on thermodynamics, and he made important 
researches in molecular physics. 

December 26 , 1886 , Theodor Ritter von Oppolzer 
died,—Professor of astronomy in the University of 
Vienna, Oppolzer paid special attention to theoretical 
astronomy, did valuable work on the European degree 
measurement, and published a “Canon der Finster- 
nisse ” containing the elements of eclipses of the sun 
and the moon from 1207 b.c to a.d. 2162. 

December 28 s 1856 . Heinrich Christian Schumacher 
died.—The founder a century ago of the Astronomische 
Nachrichten t thirty-one volumes of which he edited, 
Schumacher held positions in Copenhagen and Mann¬ 
heim, and in 1821 became director of the Altona 
Observatory. 

December 28 , 1899 . Karl Friedrich Rammelsherg 

died.—Born in 1813, two years after Bunsen, Ram- 
melsberg passed his life teaching and experimenting 
in Berlin, adding immensely to the knowledge of 
inorganic chemistry, mineralogy, and crystallography. 

E. C. S. 
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Societies and Academies. 

London. 

Aristotelian Society? December 5.—Prof. G. Dawes 
Hicks in the chair.—]. Johnstone : The limitations of 
the knowledge of Nature. A survey of the. specula¬ 
tive biology of the late nineteenth and twentieth cen¬ 
turies forces one to the recognition of a twofold pas¬ 
sage of Nature. According to the fundamental con¬ 
cept of physical science, the second law of energetics, 
viz. the augmentation of entropy, physical change 
tends continually to diminution. The universe, to 
use Bergson’s term, is detending. To the biologist 
there is another aspect, for life is the incessant 
attempt of certain physico-chemical systems to resist 
the increase of entropy. The difficulty in accepting 
generalised relativity' in biology is that for speculative 
physiology space-time cannot be completely isotropic, 
especially^ if we regard the quality of duration as the 
cumulative continuity of life. It is a passage, as well 
as the persistence, of that which has passed. We 
must regard Newton’s “ ocean of truth ” as amorphous 
in structure. The relations that are to be discovered 
in it are in it only in the sense that they come into 
existence with the thought that makes the relation. 

Cambridge. 

Philosophical Society, November 28.—Prof. A. C. 
Seward, president, in the chair.—J. Gray : Note on 
cell-division. The form of a dividing cell is determined 
by three forces :—(1) The mechanical force exerted 
by the cell membrane, (2) the surface tension of the 
protoplasmic surface, and (3) an internal force which 
elongates the cell along the main axis of the astral 
figure.—J. M. Wordie ; The geology of Jan Mayen. 
The island is entirely volcanic, The earliest lavas 
are biotite trachytes, which are post-dated by a con¬ 
glomerate with wind-polished pebbles. No plant-bed 
nor anything to suggest the date of the earlier erup¬ 
tions was found. A period of erosion probably took 
place between the formation of the southern hills 
and the much later Beerenberg volcano (8350 ft.). 
Olivine-basalt moderately rich ini alkalis is the domi¬ 
nant rock type throughout the island. The latest 
volcanic outbursts were from parasitic cones near 
Beerenberg and from near Vogt Crater, some of lava, 
others of ash; they were recorded in 1732 and 1818. 
On Egg Bluff there are cracks from which steam still 
issues. Beerenberg itself has never been active in 
historic times; its crater, half a mile in diameter, is 
now ice-filled.—W» S. Bristowe: The insect and 
arachnid fauna of Jan Haven. Most of the insects 
and arachnids also occur in Britain, Greenland, Novaya 
Zemtya, and Siberia. They may have reached the 
island from Britain and Greenland fastened to birds 
sheltered In their feathers, and from Siberia in 
driftwood. The distribution of the spiders illustrates 
the theory of an ancient circumpolar fauna. Two 
species are found at high altitudes in the Swiss Alps, 
and all occur above 3000 ft. on Scottish mountains; 
in Jan Mayen thev are found almost at sea-level and 
upwards. Spiders’ eggs hatch out at the end of the 
season, thus avoiding loss of time when the thaw 
comes.^ The list includes five spiders, six mites, one 
tick, eight Collembola, twelve flies, two ichneumons, 
and a few water creatures.—J. L. Chaworth- 
Musters; The vegetation of Jan Mayen. The vegeta¬ 
tion may be roughly divided into three groups : that 
of the sea-shore, of the bird cliffs, and of the 
mountains. Of true halophytic plants there are ohlv 
two, Martensia maritima and Arenaria peploides. On 
the bird cliffs grows the most luxuriant vegetation of' 
■;■'the' 1 'island, \ , : ;The ; : mbst" characteristic, 'points', are the 
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presence of luxuriant growths of Taraxacum croceum „ 
Saxifraga cernua, Oxyrla, and Poa flexuosa . Kcenigia 
is the only annual of Jan Mayen, and grows in most 
damp spots amongst cinders. The sandy wind-swept 
flats, where there is no driftwood, are destitute of 
vegetation, and there are no water-plants in the lakes. 
The remoteness of Jan Mayen from neighbouring 
lands and its volcanic character make the origin of 
the vegetation a difficult problem. Probably the most 
likely means for the transport of seeds are the feet of 
wading birds, which stop at Jan Mayen on their way 
to and from their breeding-grounds in Greenland.— 
Miss M. D. Ifaviland : The bionomics of parasitism 
in certain Hymenoptera. The hyperparasites of 
Aphides belong to the super-families of Cynipoidea, 
Chalcidoideaj and Proctotrypoidea. The first of these 
are internal, and the second and third external, para¬ 
sites. Double infestations are common among the 
hyperparasites, and special terms are suggested to 
define these relationships.—M. S. Pease: Note on 
Prof. T. H. Morgan’s theory of hen feathering in’ 
cocks.—S. Wigert: A problem concerning the Riemann 
^-function. 

Dublin. 

Royal Irish Academy, December 12.—Prof. Sydney 
Young, president, in the chair.—J. J. Dowling and 
C. J. Haughey : The electrification of smoke nuclei 
from phosphorus. Jf smouldering phosphorus is ex¬ 
posed to an electric field, the smoke particles are 
found to assume charges which depend on the inten¬ 
sity of the field. These charges were investigated by 
three methods, one a visual method, in which the 
mobilities of the particles were determined by ob¬ 
serving the path of the smoke-stream in a vertical air- 
current when subjected to a horizontal electric field ; 
the others involved a measurement of the electric 
charge carried by the smoke. The nuclei were found 
to be of uniform size and display a periodic 
increase in charge as the fiejd is gradually increased, 
due probably to the successive addition of electrons* 
Charges of from one to twenty-five electrons have been 
so obtained.—J. J. Nolan ; Ionisation in moist and 
dry air. The composite nature of the ionisation in 
moist air has been demonstrated by two methods. 
The bulk of the ionisation consists of four groups of 
ions of mobilities approximately 2, i-8, and 

i*35 cm. sec. per volt cm. Other groups are present 
in small quantities, the most notable having a mobility 
of 12. With extreme drying the faster groups appear 
in greater quantity, and in the case of negative ions 
the four ordinary groups disappear. With extreme 
drying doubly charged positive ions also appear, show¬ 
ing that the" act of ionisation by a-rays may involve 
the detachment of two electrons from the molecule. 
Evidence is found of the existence of free electrons 
in air at ordinary pressures.—-R. A. P. Rogers : ^ The 
simplest mode of representing a continuous linear 
orthogonal transformation by means of rotation and 
translation of a rigid schema in a Euclidean manifold 
of n dimensions. The transformation in question," 
with constants added, corresponds to a displacement; 
of a rigid schema in S„, ’which may be effected bv a 
unique system of n/2 independent rotations, if u is 
even, or if n is odd by (n— i)/2 such rotations " 
together with a unique independent translation. A 
method of reduction by means of invariants to they., 
canonical form required is given. 

Paris. ■ a 

Academy of Sciences, December 3. —M. Georges; 
Lemoine in the chair.-—F. Roux, H. Vallee, H. Caw^iV 
and the late M. Nocard ; Risumi of experiments on 
aphthous fever. A summary of results obtained since 
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1901, dealing with the preservation of the virus, fal¬ 
lacies to be avoided in experimental infection, and 
the possibility of vaccination against the disease.— 
umcnard : The infinitesimal geometry of the linear 
complex. M. Felix Mesnil was elected a member of 
the section of anatomy and zoology in succession to 
the late Edmond Pemer.-G. Julia : Meromorphic 
solutions of certain functional equations.—W. Loth • 
t he solution of the problem of the direction of aero- 
planes and dirigibles m mist or on dark nights. An 
application of an electrical method alreadv success- 
u% apphed to ships. E. Carvailo : Electromagnetism 
and the principle of relativity.—M. de Broglie • Cor 
puscular spectra and their utilisation for the study of 

Ae auantnm'^ rn Br0gUe: The ^gradation of 
hiSh f U t n ,. th ® successive transformations of 
high-frequency radiations.-G. Reboul : 4 new radii 
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BUSS ° : The fluvial S terraces 6 ^/ 0 Kb=c 
Tfm platfemfoT 8113 / Moro / co J—E. de Martonne 
Rumania!—Mile Y B^de Black® p* ar ^ Iountains 
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known that seismographs record an almost uninter 
^ P succSn m ofy° f the e f th ’ S Surface . consisting 6 ^ 
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b seconds and very variable amplitude 4 V fln u 

examination of the records of the Parc Saint Maui 
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ten years a regular periodicity is shown, with a clear 
minimum in July and a maximum, not so clear, in 
January or February. There is also a diurnal and a 
semi-diurnal variation.—J. Vallot; The measurement 
of the influence of heat and light on the activity of' 
reduction by animal tissues and applications to helio¬ 
therapy. The experiments show’ that the therapeutic- 
action of solar radiation' is explained by the strong 
increase of activity of reduction by the tissues which it 
causes.—P. Courmont, A. Rochaix, and F. Lanpin: 
The rate and rhythm of disappearance of organic 
matter in the course of the purification of sewage by 
the method of activated sludge.—R. Sazerac and C. 
Levaditi : The action of certain bismuth derivatives 
on syphilis. Further clinical results have confirmed 
the remarkable activity of potassium tartarobismuthate 
in syphilis, and experiments with other bismuth salts 
are now T recorded, including ammoniacal citrate of 
bismuth, bismuth lactate, bismuth sub-gallate, and 
bismuth oxviodogallate. All the bismuth preparations 
are active against syphilis, but vary in toxic power 
on the organism. From the point of view of human 
therapeutics, the tartarobismuthate originally tried is. 
the best. 


Books Received. 

The Metallurgy of the Common Metals. Gold, 
Silver, Iron (and Steel), Copper, Lead, and Zinc. By 
L. S. Austin. Fifth edition, revised and enlarged. 
Pp. xviii+615. (New York : J. Wiley and Sons, Inc.; 
London : Chapman and Hall, Ltd.) 425. net, 

Comitd Special du Katanga. Contribution k 
l’Etude de la Flore du Katanga.. By E. de Wilde- 
man. Pp. viii+cxliv+264. (Bruxelles : D. Reynaert.) 

Comparative Ethnographical Studies. By Erland 
Nordenskiold. No. 4 : The Copper and Bronze Ages 
in South America. Pp. viii+197. (London: Oxford 
University Press.) 18s, 6 d. net. 

The Calendar : Its History, Structure, and Improve¬ 
ment. By Alexander Philip. Pp. xii+104. (Cam¬ 
bridge : At the LTniversity Press.) ys, 6 d. net. 

Benign Stupors: A Study of a New Mania— 
Depressive Reaction Type. By Dr. A. Hoch. Pp. 
xii+284. (Cambridge : At the University Press.) 145. 
net. 

The Provinces of * Ireland. Edited by George 
Fletcher. Munster. Pp. xii+176. Ulster. Pp. xii+ 
,186. (Cambridge : At the University Press.) 6s. 6d., 
net each. 

Town Theory and Practice. By W. R. Lethabv 
and others. Pp. 139. (London : Benn Bros., Ltd.) 
5s. net. 

Four-Figure Logarithms and other Tables. By- 
G. Hogben. New edition. Pp. 24, (Auckland, N.Z.’, 
and London : Whitcombe and Tombs.) 2s. 6 d. 

Precis de Physiologic Vdgdtale. By Prof, L. 
Maquenne. (Collection Payot.) Pp. 175. (Paris: 
Pavot et Cie.) 4 francs. 

Forestry for Woodmen. By C. O. Hanson. Second" 
edition. Pp. 238+13 plates. (Oxford: Clarendon 
Press.) 

Synthetic Tannins: Their Synthesis, Industrial 
Production and Application. By Dr. Georg Grasser. 
Translated by F. G. A. Enna. Pp. viii+143. 
(London : Crosby Lockwrood and Son.) 12s. net. 

^ The Adjustment and Testing of Telescope Objec¬ 
tives. Third edition. Pp. 123+3 plates. (York and* 
London : T. Cooke and: Sons, Ltd.) 

The Palace of Minos : A Comparative Account of 
the Successive Stages of the Early Cretan Civiliza¬ 
tion as Illustrated by the Discoveries at Knossos. By 
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Sir Arthur Evans. VoL i : The Neolithic and Early; 
.and Middle Minoan Ages. Pp. xxiv+721+18 plates. 
(London : Macmillan and Co., Ltd.) 6 guineas net. 

Medical Research Council. Reports of the Indus¬ 
trial Fatigue Research Board. No. 12: Vocational 
Guidance. (A Review of the Literature.) By B. 
Muscio. (General Series, No. 4.) Pp. 57. is. net. 
No. 15 : Motion Study in Metal Polishing. By E. 
Farmer and R. S. Brooke. (Metal Series, No. 5.) 
Pp. 65. 25. net. (London; H.M. Stationery Office.) 

Imperial Institute Map of the Chief Sources of 
Metals in the British Empire, with Diagrams of 
Production. Prepared under the direction of the 
Mineral Resources Committee of the Imperial Insti¬ 
tute. 35-3x 44L (London: G. Philip and Son, Ltd.) 
55. 6d. net. 

Tierpsychologie. By Prof. Dr. H. E. Ziegler. (Samm- 
lung Goschen 824.) Pp. 115. (Berlin and Leipzig: 
W. de Gruyter and Co.) 6 marks. 

. The Uniyersity of Chicago: Publications of the 
Yerkes Observatory. Vol. 3, Part 3 : The Rotation 
Period of the Sun as Determined from Measures of 
Plates taken with the Rum ford Spectrohelio graph. 
By Philip Fox. Pp. viii+67-204+plates 24-26. 
{Chicago: University of .Chicago Press; London: 
Cambridge University Press.) 2.50 dollars net. 

Koninklijk Magnetisch en Meteorologisch Ohserva- 
torium te Batavia. Verhandelingen No. 7 : On the 
Distribution of Earthquakes in the Netherlands East 
Indian Archipelago, 1900-1019; with a Discussion of 
Time Tables. By Dr. S. W. Wisser. Pp. iv+79+3 
plates. Verhandelingen No. 8: Het Klimaat van 
Nederlandsch Indie. (The Climate of the Netherlands 
Indies.) Deel 1 (Vol. 1): Algemeene Hoofdstukken 
(General Chapters), Aflevering 1 (Part 1) (With Eng¬ 
lish Summaries). By Dr. C. Braak. Pp. viii+64-F 
18. (Batavia.) 

Department of Scientific and Industrial Research. 
Bulletin No. $ : The Cleaning and Restoration of 
Museum Exhibits. Report upon Investigations con¬ 
ducted at the British Museum. Pp. 12. (London ; 
H.M. Stationery Office.) 2s. net. 

Department of Scientific and Industrial Research : 
Fuel Research Board. Technical Paper No. 3 : The 
Efficiency of Low Temperature Coke in Domestic 
Appliances. By Dr. M. W. Fishenden. Pp. 35. 
(London : H.M. Stationery' Office.) qd. net. 

Out West for Thirty Years: Notes of a Ministry 
in the Real Australia. By the Rev. W. Robertson. 
Pp, x+191. (The Manse, Hay, N;S.W. : The Author.) 

25 . 

Die Ratzel des Vogelzuges: Ihre Losung auf Ex- 
perimentellem Wege durch Aeronautik, Aviatik und 
Vogelberingung. By F. von Lucanus. Pp. viii+226. 
(Langensalza: H. Beyer und Sohne.); 30 marks. 

The British Journal Photographic Almanac and 
Photographer’s Daily Companion, 1922. Edited by 

G. E. Brown. 61st issue. Pp. 820. (London: H. 
Greenwood and Co., Ltd.) 25. net. 

Catalogue of the Selous Collection of Big Game 
In the British Museum (Natural History). By J. G. 
D oilman. Pp. viii-f-iia. (London: Longmans, 
Green and Co.) 75. 6d. 

Thought-Coin. ' By Bart Kennedy. Pp. x+219. 
(London : W. Rider and Son, Ltd.) 55. net. 

Main Counts and Calculations. Bv T. Woodhouse. 
(Oxford Technical Manuals.) Pp. viii+1 iq. (London : 

H. Frowde and Hodder and Stoughton.) 65. net. 
Transactions of the Royal Society of Edinburgh 

VoL 52, Part 4 (No. 33) : On Old Red Sandstone 
Plants showing Structure, from the Rhynie Chert 
Bed, Aberdeenshire. Part 5 ; The Thallophyta Occur¬ 
ring in the Peat-Bed, the Succession of the Plants 
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throughout a Vertical Section or the Bed, and the 
Conditions of Accumulation and Preservation of the 
Deposit. By Dr. R. Kidston and Dr. W. H. Lang. 
Pp. S55-902+10 plates. (Edinburgh : R. Grant and 
Son; London : Williams and Norgate.) 135. 

The Economic Aspects of Geology. By C. K. Leith, 
Pp. xvi+457. (London : Constable and Co., Ltd.) 
185. 

A Treatise of Electro-Chemistry. Edited by B. 
Blount. The Electro-Metallurgy of Steel. By C. C. 
Gow. Pp. xvi+351. (London : Constable and Co., 
Ltd.) 275. 6 d . 

The Legacy of Greece. Edited by R. W. Living¬ 
stone. Pp. xii+424. (Oxford: Clarendon Press.) 
75. 6d. net. 


Diary of Societies. 

THURSDAY, December 29. 

Royal Institution, at 3.—Prof. J. A,. Fleming: Electric Waves 
and Wireless Telephony: Surface Waves on Liquids. 

Institution of Automobile Engineers (at 28 Victoria Street), at 
7.30.—Adjourned Discussion on Paper by H. F. L. Orcutt: Motor¬ 
car Gear-boxes. 

SATURDAY, December 31, 

Royal Institution, at 3. —Prof. J. A. Fleming 1 : Electric Waves 
and Wireless Telephony; Waves in Air. 
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Smoke Abatement 1 

HE final report of Lord Newton’s Committee 
on Smoke and Noxious Vapours Abatement, 
appointed nearly two years ago by the Minister 
of Health, makes its appearance at an opportune 
time. The conditions affecting the supply and dis¬ 
tribution of coal are gradually becoming more 
normal, and we are looking forward to the time 
when its consumption will more nearly accord with 
the country’s needs. The recent disturbance in the 
coal trade and the absolute futility of the wasteful 
strike have taught us many lessons which it would 
be the height of unwisdom not to lay to heart. We 
have learned, for example, the imperative necessity 
for more economy in the consumption of our coal. 
There is a wider recognition of the fact that our 
methods of using it as fuel are extravagant and 
wasteful, and that we get no adequate return of its 
potential value. We have realised that heat and 
power are bound, for at least some years to come, 
to cost us more than they did in pre-war years. 
This question affects everybody ; it is, in fact, at the 
root of the country’s well-being and prosperity. We 
ought, therefore, to see that all possible means 
are taken to ensure that in its use we get the value 
of our coal. It is notorious that under our present 
systems we get only a fraction of that value. It is 
not too much to say that if the country’s fuel were 
treated iri accordance with the teaching of science 
its present high price would be largely, if not 
wholly, counterbalanced. 

Another lesson which the recent scarcity of coal 

1 Committee on Smoke and ^oxious Vapours Abatement. Final Report. 
(London: H.M. Stationery Office, 1921 .) 6d. net. 
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brought home to the dwellers in our towns is the 
delight and the blessing of a pure atmosphere. 
During the coal strike the public Press literally 
teemed with expressions of pleasure and gratification 
in the enjoyment of a cleaner and clearer air. 
London enjoyed vistas hitherto unperceived, and 
Manchester, Leeds, and Sheffield had the unwonted 
luxury of an uninterrupted view of the heavens and 
the sight of a distant landscape. The man in the 
street naturally asked himself whether, with the 
anticipated return of prosperity, it was absolutely 
necessary that we should revert to the former con¬ 
dition of things. Interested parties are apt to 
preach that a smoky atmosphere is an index of the 
country’s industrial activity. Undoubtedly it has 
been so in the past. But the conditions of to-day 
are not those of even a dozen years ago. Science 
has pointed to much in the way of amelioration, 
and there is absolutely no reason why the charm 
and healthful pleasure of a clear atmosphere should 
not continue to be enjoyed, not only in London, but 
even in the busiest of our manufacturing towns, if 
public opinion were resolute to secure it. 

The Report of Lord Newton’s Committee, ad¬ 
mirable as it is in many respects, affords no fresh 
information to those who have studied this question 
of smoke, its cause, and the methods of its abate¬ 
ment. The evil has been with us since the time of 
Edward I., and has steadily increased with the 
growth of our population and the development of 
our manufacturing industries. It has probably 
already passed its worst phase. Economic influ¬ 
ences are at work tending to mitigate it. Legisla¬ 
tion has made, from time to time, feeble attempts 
to deal with the nuisance, but Governments, afraid 
of any interference with industry, have been loth 
to attack the problem in a statesmanlike fashion, 
and municipal authorities, with whom the adminis¬ 
tration of the law rests, for reasons which need 
not be particularly specified, have been even more 
reluctant to take action. The consequence is that 
England has the smokiest and smuttiest atmosphere, 
taking it as aSvhole, of any country in the world. 
The condition of many of the smoke-begrimed towns 
in the manufacturing districts of Lancashire, York¬ 
shire, and Staffordshire is a disgrace to a civilised 
community. 

The Committee frames a strong indictment 
against local authorities throughout the country who 
have failed to do their duty. In its opinion the 
provisions of the existing law are strong enough to 
combat the evil if they were only enforced. It must 
be said, however, in bare justice to these authorities, 
that certain of these provisions make it very difficult 
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to secure the conviction of offenders. The indict¬ 
able offence consists in the emission of black smoke. 
Two policemen acting on behalf of the prosecution 
—that is, the sanitary authority—may swear that 
in their opinion the smoke was black ; three civilians, 
on behalf of the defence, will swear that in their 
judgment it was grey. Again, if the offender can 
satisfy the bench that he has employed the best 
practicable means, consistently with carrying on his 
industry, to abate it, he is exculpated. It is inevit¬ 
able that there should be a conflict of testimony as 
to what, in such circumstances, are u the best prac¬ 
ticable means. 55 It is equally inevitable also that 
magistrates, local J.P. 5 s for the most part and swayed 
by local influences, should be slow to convict. The 
sanitary authority finds itself powerless, and further 
action is estopped. The Committee is fully alive 
to these difficulties and blames the central authority. 

“ The chief factor, 55 it says, (t in the failure to 
deal with the smoke evil has been the inaction of 
the central authority. No Government has, for 
many years, taken any action with the exception of 
appointing committees, whose labours have led to 
little or no result. Smoke and air pollution are, in 
our opinion, a national question, and we consider 
that it is useless to expect that it will be adequately 
dealt with by local authorities unless they are 
subject, when necessary, to the stimulus of Govern¬ 
ment. It is for this reason that we recommend 
that defaulting authorities should be compelled to 
act by the Minister of Health. 55 

The prevalence of smoke pollution in this country 
is mainly due to the indiscriminate and wasteful use 
of raw coal for all purposes, whether industrial or 
domestic. Such is the finding of the Committee. 
This is already acknowledged by everyone who has 
devoted any attention to the question of smoke 
abatement. The problem of so treating coal as to 
render its combustion practically smokeless is at 
present the main effort of the Fuel Research Board 
acting under the direction of the Department of 
Scientific and Industrial Research. As an economic 
question the problem admittedly has its complexities. 
There is no difficulty in coking or semi-coking coal 
so that it shall burn with a smokeless flame, at a 
price, depending upon the value of—that is, the 
market for—the by-products of the coking. Hitherto 
the efforts to introduce such smokeless fuel have not 
been economically sound, or at least have failed in 
view of present conditions. Whether the efforts of 
the Fuel Research Board will solve the problem 
remains to be seen. It cannot be doubted that the 
BoardV experimental investigations will afford valu¬ 
able data towards its solution. Such investigations 
require tinje, and it is not improbable that Govern- 
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ment may take advantage of that fact to delay any 
further action with regard to legislation on smoke 
abatement. There is, however, no real reason why the 
Ministry of Health should decline to act at once on 
the recommendations of Lord Newton’s Committee. 
The amending legislation required would be com¬ 
paratively slight, and its passage through Parlia¬ 
ment, in view of what the Committee recognises as 
the strong body of educated opinion which is ex¬ 
tremely dissatisfied with present conditions, should 
offer no insuperable difficulties. 

The recommendations are divided under two 
heads: (1) with regard to industrial ' smoke; 

(2) with regard to domestic smoke. As regards 
industrial smoke, the obligation to use “the best 
practicable means. 55 to abate it must still devolve 
upon the occupiers of any business premises, the 
onus of proof that such means are the best prac¬ 
ticable to rest upon the manufacturer. The duty of 
enforcing the law should be transferred from the 
local sanitary authorities to the county authorities 
— i.e. to Councils of counties and county boroughs. 
The Minister of Health should appoint competent 
officers to advise and assist local authorities and 
manufacturers with regard to difficult smoke prob¬ 
lems, these officers to report annually on the steps 
taken and the progress made in the suppression of 
avoidable smoke. This recommendation is obviously 
based upon the Committee’s knowledge of the opera¬ 
tion of the Alkali, etc., Works Regulation Act, 
which has admittedly worked successfully and with 
no great friction or hindrance to the industries con¬ 
cerned. Lastly, as regards industrial smoke the 
Committee recommends that the law should enable 
much larger fines to be imposed than at present.; 
Experience has shown that “ the fines at present 
inflicted are too trivial to be an effective deterrent, 
manufacturers in many instances preferring to pay 
the fine rather than take the necessary steps to abate 
the nuisance. 55 

As regards domestic smoke the Committee recom¬ 
mends that the Central Housing Authority should, 
at their discretion, decline "to sanction any housing 
scheme unless specific provision is made in the plans 
for the adoption of smokeless methods of heating, 
and that local authorities should make by-laws re¬ 
quiring the provision of smokeless heating arrange¬ 
ments in new buildings, such as hotels, clubs, offices, 
and the like. It further recommends that Government 
should encourage the co-ordination and extension of 
research into domestic heating generally, and that 
every encouragement and facility should be given to 
gas and electricity undertakings to increase and 
cheapen the supply of gas and electricity, and that;; 



December 29, 1921] 


NATURE 


559 


the practice at present followed by some municipal 
authorities of over-charging for gas and electricity 
in order to relieve the rates should be discontinued. 

Certain of the Committee’s recommendations are, 
it must be confessed, rather in the nature of counsels 
of perfection, but the Report is, on the whole, a 
business-like document, and the Committee's pro¬ 
posals are, as it says, prosaic but practical.” 
The Report is unanimous and commendably short 
and to the point. As the latest word on the im¬ 
portant question with which it deals, it is well 
worthy of the attention and consideration of all 
interested in the pressing problem of smoke abate¬ 
ment. 


Christian Theism- 

Studies in Christian Philosophy, being the Boyle 
Lectures , 1920. By the Rev. Prof. W. R. 
Matthews. Pp. xiv + 231. (London: Macmillan 
and Co., Ltd., 1921.) 12s. net. 

HIS book may be commended to the notice 
of such as wish to know what can be said 
by a theologian possessing the broad outlook of 
the philosopher, and equipped with a knowledge 
of recent philosophical literature, as to the intel¬ 
lectual claims of Christian theism; it represents 
a good type of the kind of justification of theistic 
belief with which a Christian would desire 
thoughtful inquirers to be acquainted. It does 
not profess to break new ground, and, save for 
reflections on minor points, it does not offer 
critical or constructive contributions such as have 
not in essence been made before; but it is char¬ 
acterised by ability in a degree sufficient to en¬ 
gender curiosity as to its possible sequels, at which 
its author hints. If, in a later volume, the 
author intends to deal with the Christological 
problem on lines suggested by his remark 
(p. 54) that Christian theology has often 

treated the relation of Jesus to the Father 
“as a puzzle in ontology rather than a 
moral fact,” his future readers will be interested 
to see how he will avoid the ontological issue, and 
how, in emphasising the moral aspect of the rela¬ 
tion in question, he will evade difficulties in con¬ 
nection with theodicy. Another obiter dictum 
(p. 164) concerning the reconcilability of the trithe¬ 
istic and the modalistic or Unitarian interpretations 
of the doctrine of the Trinity arouses a similar curi¬ 
osity; and if the author’s hope of effecting such a 
reconciliation be based on his objection (p. 226) to 
the distinction between adjectival and substantival 
existence as a misleading one, it may be 
worth while to point out to him beforehand that 
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the objection which he has urged does not apply 
to the real distinction, without which logic would 
become impossible, but only to a perverse mis¬ 
representation or obliteration of it. 

But, to speak of the present work, itself, the 
lectures deal with such subjects as the Christian 
view’ of the world, ethical theism, the moral argu¬ 
ment, and the ideas of personality and creation; 
and their main purpose is to show that, among the 
various forthcoming endeavours of philosophy to 
explain or interpret the world and man, Christian 
theism is not only a “live option,” but is also in¬ 
tellectually the most satisfactory—the best Induc¬ 
tive hypothesis. With this main position, and with 
the conclusions of all (save one) of the author’s 
lectures, I am in too close agreement, in the main, 
to be a useful critic; but, inasmuch as expression 
of criticism or of difference of opinion is what a 
writer chiefly hopes for from a reviewer, I may 
the less reluctantly confine myself, in the re¬ 
mainder of this notice, to the chapter on the moral 
argument for theism. 

This chapter, the most brightly written in the 
bright and lucid volume, is to me unconvincing. 
Fully to explain why would involve a general dis¬ 
cussion of the whole theory of value; consequently 
I must risk being but imperfectly intelligible to 
my readers until they also have become readers 
of Mr. Matthews’s book in taking for considera¬ 
tion here a few of his contentions as they stand, 
and in isolation from the general theory which 
they presuppose. 

First, though one may agree with his proof 
that naturalistic ethic is absurd, and that the 
authority of moral judgments cannot be explained 
in terms of their survival-value, or as a matter of 
man’s relation to his physical environment, one 
may dispute that theism is then directly thrust 
upon us as the only alternative. Man’s environ¬ 
ment includes humanity, and the capacity for 
thought which may be a result of adaptation to 
environment, once acquired, can thenceforward 
be applied to matters of the non-utilitarian kind. 
Man’s morality, the exposition of which is but 
theoretic judgments on facts pertaining to the 
practical or conative side of human experience, 
thus calls no more for the direct invocation of a 
Deus ex machine, or of a Logos endiathetos , than 
does man’s mathematical science. The same 
applies to man’s moral progress. Pluralism, 
which Mr. Matthews here rules out, as it seems 
to me, for an irrelevant reason, may hardly 
account for such moral harmony as we find, and 
may promise no ultimate achievement of the 
highest good; but that it is irreconcilable with 
such knowledge as we have concerning moral 
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ideals is no more obvious than is its irreconcila¬ 
bility with the existence of pure mathematics. 

Secondly, one may dispute the limitation, which 
Mr. Matthews would thrust upon us, to a choice 
between mere individual taste-preferences, on 
one hand, and absolute moral standards indepen¬ 
dent of all human minds, on the other. The ob¬ 
jectivity of moral judgments, like the objectivity 
of physical objects and their relations, may mean 
simply their “commonness” or universality, and 
this is not to be assumed identical with their 
existence per se ; the over-individual is not neces¬ 
sarily the over-social or the absolute, and, there¬ 
fore, does not directly imply the theistic postu¬ 
late. To show" that morality is independent of the 
lower or the sub-personal preferences of the in¬ 
dividual is not to show that it is independent of 
the socially developed conative experience of the 
race. Universal experience is but an elaboration 
of the individual experience which it presupposes, 
whether on the ethical or the scientific side. 

Thirdly, it would save confusion if, instead of 
speaking of the “ existence ” of moral ideals, 
which savours of the ontological fallacy, we spoke 
of their validity. Ideals “exist” only as ideas in 
minds—as Mr. Matthews in one place admits. 
And absolute norms, perfect ideals, like all limit¬ 
ing-concepts, whether in mathematics or in 
ethics, have, in so far as their existence is con¬ 
cerned, precisely the same ontological status as 
relative norms. There seems to be no more need 
to invoke a theistic origin for them than for the 
other kind. 

Fourthly, though the concept of moral pro¬ 
gress may presuppose a concept of an end, and 
‘ the concept of a moral end or a highest good may 
presuppose the concept of its attainability, it does 
not follow- that actual progress may not be effected 
by humanity's possession of an idea of a rela¬ 
tively better state, or without any sanguine hope 
that mankind will ever achieve a perfect moral 
condition. Hence the argument that the fact of 
moral progress in the race implies the truth of 
theism (which resembles in form the Kantian 
argument for human immortality), like all direct 
arguments from morality to theism, seems to me 
to involve a fallacy^ Theism is rather to be pre¬ 
sented as the best interpretation of our knowledge 
and experience as a whole, and its strength lies 
in its cumulativeness; but morality alone cannot 
conclusively justify the belief. 

Lastly, the author's moral argument, as a 
whole, seems to to be vitiated by his appar¬ 
ently unconscious use of the ambiguous word 
“rationality ” in three different senses. The only 
rationality—as predicated of the world—of which 
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we have knowledge, and which can therefore form 
the major premiss in an argument to theism from 
human needs or aspirations, is the partial “ in¬ 
telligibility ” of the world by our analytic under¬ 
standing. I say “partial,” because wholly amen¬ 
able to such understanding, and to the deductive¬ 
ness at which theoretical science aims, the world 
(in spite of Mr. Matthews’s apparent belief or 
hope to the contrary) certainly is not. There is the 
essentially alogical element of brute fact, of sen¬ 
sible quality, of physical constants, which 
science, while ever disregarding it in her search 
for deductiveness and for identity, implicitly re¬ 
cognises in her empirical procedure. In one or two 
passages (e.g. p. 154) Mr. Matthews explicitly 
uses “rational” in this sense of “intelligible.” 
But this sense is quite distinct from, and it bv 
no means implies, either the second meaning (that 
which is generally before the writer’s mind in this 
chapter) of “teleologically ordered,” or the third 
(which is always in the background of his thought, 
and peeps out, e.g. on p. 117), in udiich 
“rational” becomes synonymous with “reason¬ 
able,” or with “satisfying ” man’s hopes or aspira¬ 
tions. In consequence of a surreptitious inter¬ 
change of these diverse meanings of “rationality,” 
Mr. Matthews’s argument may appear plausible; 
but in strict logic it only establishes the tauto¬ 
logy that if the world be teleologically ordered, 
theism is true. F. R. Tennant. 

Domestic Heating* and Waste of Coal 
and Health. 

Domestic Fuel Consumption. By A. Ii. Barker. 

(The Chadwick Library.) Pp. x+159. (Lon¬ 
don: Constable and Co., Ltd., 1920.) 14s. net. 
NE of the most important domestic ques¬ 
tions which faces the Government is the 
conservation of coal, and at the same time of 
health, by the cleansing of the skies and cities 
from soot. A nation of sun worshippers 
would not have fouled its dwellings as the wor¬ 
shippers of Mammon in our cities have done. The 
waste of cpal hitherto has been colossal. Prof. 
W. A. Bone estimated that no less than 95 per 
cent, of the thermal energy of coal is wasted 
in power production, and Mr. A. H. Barker, in 
his Chadwick lectures on “Domestic Fuel Con¬ 
sumption,” now published in book form, estimates 
that of the fuel used for domestic service, of the 
yearly value of 50,000,000/.., at least three-quarters 
is wasted, partly through ignorance and careless¬ 
ness, and partly through defects in the design of 
the plant employed. A person who is wasting 
water and food can see these going to waste, but 
he, or she, cannot see heat running away, and so 
no effort is made for economy. 
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The economic difficulty of providing efficient 
apparatus in place of the jerry-built stoves, 
ignorantly designed with a view to cheapness of 
primary cost and superficial appearance, impels 
the poor to be chief offenders and sufferers through 
no fault of' their own, while the rich man can 
afford to buy, and has space to fix, economical 
fittings. He also, as Mr. Barker says, has the 
intelligence, or can purchase it, to use these pro¬ 
perly and prevent the even greater waste of fuel 
which results from the careless or ignorant use 
of such fittings. Thus the nation’s wealth of coal, 
which should be conserved or used for export and 
barter, is wasted, and the sky is fouled with 
smoke, cities and persons are made unclean, build¬ 
ings corroded, decorations, furniture, and clothing 
spoilt, a vast amount of human energy wasted in 
cleaning, painting, etc., the transit of goods and 
people is impeded by fog, with consequent very 
great economic loss, energy wasted in needless 
artificial illumination, vegetation stunted or 
destroyed, and people in cities are thus 
deprived of green food, salads, etc., which 
might be grown in back gardens and allot¬ 
ments-—foods, by the way, which are the 
great natural store of the essential growth 
and health principles : the vitamins. Owing to 
the smoke pall, people are impelled also by the 
gloom of their surroundings from outdoor exer¬ 
cise to indoor pursuits, with consequent deteriora¬ 
tion of health and stamina. A life spent in stag¬ 
nant air within doors, with its low cooling and 
evaporative power, depresses the body heat pro¬ 
duction, lessens appetite, makes the breathing 
shallow, enfeebles the circulation, leads to de¬ 
rangements of the bowels and constipation, to loss 
of muscular tone and vigour, and makes pale, 
weakly, and unhappy citizens. 

The reviewer is writing these sentences in 
November at Montana-sur-Sierre in Switzerland at 
an altitude of 5000 ft. where the sun is shining 
some eight hours a day, although it is freezing in 
the shade, and the air is almost calm and very 
dry. While the surface temperature of his coat is, 
in the sun, 40—5o° C., the cooling and evaporative 
power of the air exerted on the skin is high; so, 
too, on the respiratory membrane. On the surface 
;; of the dry kata-thermometer at body temperature 
the cooling power averages 15-20 millicalories per 
sq. cm. per sec., while the evaporative power, 
measured by the difference between the dry and 
\ wet kata-thermometer, averages about 20 milli¬ 
calories per sq. cm. per sec.; the surface tem¬ 
perature of the cheek exposed to such conditions 
is about 25 0 C. To these conditions children with 
tubercular disease of the joints or spine are ex- 
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posed, splinted and nude, on their beds, and, 
bathed by sun and cool, dry air, do wonderfully 
well. Their body heat production is sent up some 
100 per cent, above that of children clothed and 
resting in a chamber. On the other hand the 
cooling power in ordinary rooms and workshops in 
England, called fresh, is 5-6, as measured by the 
dry kata-thermometer, the evaporative power 
10—12, and the cheek temperature about 33 0 C. 
There is in such rooms, heated by hot water or 
steam coil, no source of radiant energy to warm 
the surface of the clothes as the sun at Montana 
warms these to 40-50° C.; it is the sun which 
makes comfortable the high cooling and stimulat¬ 
ing power of the Alpine air. 

Children become consumptive and rickety in 
tenement dwellings through the want of vitamins 
and other essential food principles and the con¬ 
finement which depresses their metabolism. They 
are then sent to be cured at expensive sanatoria 
by open-air treatment and good food. How waste¬ 
ful it is for a Government to let them become 
diseased, how absurd to educate the still healthy 
young in confined school-rooms, when open-air 
treatment is proved to restore the unhealthy to 
good health. By coal conservation and the use 
of smokeless fuel, gas, etc., not only can the 
skies be cleaned and our proper share of sunshine 
obtained, but green foods can be grown and eaten 
and open-air exercise taken by many more than 
at present. Such a reform, together with the 
extension of smokeless factory garden cities, are 
the great aims of preventive medicine; such 
measures, together with wise control of breeding, 
may prevent, or at any rate delay, the nation be¬ 
coming worn out as past empires, as communi¬ 
ties of ants in ant-hills, become worn out by over¬ 
crowding. 

Mr. Barker’s book will be of use to all those 
who wish to choose heating and lighting appli¬ 
ances and run these with economy. He points out 
that to use electricity generated from coal for 
heating and cooking is unjustifiable when the 
saving of money and fuel are paramount con¬ 
siderations, for only some 8 per cent, of the 
thermal energy of the coal is converted into elec¬ 
tricity at the power stations, and the rest is 
wasted. Electricity generated from water-power 
otherwise running to waste is, on the other hand, 
the most convenient and economical source of 
heat. 

44 Hot water can be supplied by burning solid 
fuel in a suitable apparatus very economic¬ 
ally.” 4 4 One ton of fuel used in an ordinary range 
will supply as much hot water as 20,000 cubic feet 
of gas in an ordinary gas boiler at about two- 
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thirds of the cost,” and the range is, at the same 
time, available for cooking. “Gas has its advan¬ 
tages when small quantities of hot water are 
generated where and when required.” “By far 
the greater part of the waste of fuel used for a 
hot-water supply is due to loss of heat from un¬ 
coated pipes and tanks. Four-fifths of the fuel 
used may be saved by the use of good non-con¬ 
ductors.” “ The cost of continuous warming by 
coal as against gas fires is about one-third or 
one-quarter, but gas is far the more convenient 
and economical when a living-room is only occa¬ 
sionally used and required to be ready for occupa¬ 
tion in a short time ”; moreover, the use of gas 
fires or other smokeless fuel conserves coal and 
cleans the skies. In the matter of lighting, Mr. 
Barker points out the economy of using for pas¬ 
sages or as a night-light a lamp of higher voltage 
than that in the mains. “ The use of, a 200 volt 
lamp on a 50 volt circuit would give a night-light 
probably at about one-twentieth the cost of a 
paraffin-wax night-light. ’ ’ 

Such quotations suffice to show the practical 
suggestions put in simple and clear language, of 
which the book is full. In dealing with ventila¬ 
tion and heating in connection with comfort and 
health—that is, with physiological principles—the 
author evokes, as so many do, some mysterious 
influence in addition to the physical qualities of 
the air. Without adducing a particle of evidence, 
he writes of “something probably in the nature 
of ionisation or deionisation or variation of poten¬ 
tial.” He considers the view that sensations of 
stuffiness are dependent on temperature and 
humidity (movement must be added) as “totally 
inadequate.” Well, let him compare the physical 
conditions of Montana out of doors with those in 
the room in London best ventilated and warmed 
by his own methods. L. H. 


Metallurgical Principles and Processes. 

(1) The Physical Chemistry of the Metals. By 
Prof. R. Schenck. Translated and annotated 
by R. S. Dean. Pp. viii + 239. (New York: 
J. Wiley and Sons, Inc.; London: Chapman 
and Hall, Ltd., 1920.} 22s. 6 d. net. 

(2) Electric Furnaces in the Iron and Steel In¬ 
dustry m By W. Rodenhauser, J. Schoenawa, 

and C. H. Vom Baur. Translated from the 
original by the latter, and now completely re¬ 
written. Third edition, revised. Pp. xxi + 460. 
(New York: J. Wiley and Sons, Inc.; Lon¬ 
don: Chapman and Hall, Ltd., 1920.) 245. net. 

(0 T)ROF. SCHENCK’S * course of lectures, 
I delivered to an audience of technical 
men at Aachen, was first published in 1909, and 
at once proved of great service to teachers of 
metallurgy and to students desirous of acquiring 
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an insight into the scientific principles underlying 
metallurgical processes. At the same time, it 
directed the attention of physical chemists to the 
large mass of intrinsically interesting material for 
the study of chemical reactions and equilibria 
which is available from metallurgical sources. 
The subjects of the lectures were:—-The proper¬ 
ties of metals; metallic solutions and alloys; car¬ 
bides, oxides, sulphides, and mattes; the pro¬ 
cesses of oxidation and reduction; blast-furnace 
reactions; and the reactions of sulphides. Of 
these the subject of the constitution and structure 
of alloys has been treated by many writers, and 
text-books of metallography are numerous, but 
the kindred studies of mattes and slags, and of 
roasting and smelting reactions, have received far 
less attention. There is, therefore, room for such 
a work, and a translation is to be welcomed. 

In view of the time that has elapsed since the 
delivery of the original lectures, however, it would 
have been advisable * to subject the text to 
thorough revision, as many advances have been 
made in the meantime. A few later data have 
been incorporated, but the alterations are trivial. 
The most interesting sections are those concerned 
with mattes and similar mixtures and with the 
blast-furnace reactions. These sections will re¬ 
pay study by physical chemists as well as by 
metallurgists on account of the interest presented 
by the equilibria involved. It is difficult to obtain 
absolutely satisfactory data, as the reactions are 
often slow, especially when solid phases are con¬ 
cerned, and some of the investigations in this field 
have had to be repeated with additional precau¬ 
tions. The value of the work to the metallurgist 
would have been increased by the inclusion of a 
section dealing with silicates, on account of the 
importance of the slag in most smelting processes. 
The presence of a liquid mixture of silicates, in 
which metallic oxides can dissolve, is an essential 
condition of many operations, both in the ferrous 
and the non-ferrous industries, and the changes 
of the slag in an open-hearth steel furnace during 
the working of the charge, or the relations 
between the compositions of the slag and the 
matte in copper smelting, for instance, furnish 
examples of equilibria which are as interesting 
theoretically as they are important in practice. 

The translation is unfortunately marred by many 
inaccuracies. Apart from the very numerous and 
irritating misspellings of proper names the sense 
of the original is often missed, especially in the 
section dealing with the electron theory of metals. 
A revision of this section has been designedly 
excluded on the ground that the subject deserves 
a separate treatise, but it would have been well to 
omit the subject altogether or to revise it in the 
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light of later work. Students who wish to learn 
something of the nature of metallography without 
studying one of the larger works will find a simple 
account of the subject in the second and third 
chapters, illustrated by excellent photomicro¬ 
graphs from standard works, but references to 
original sources are throughout irregular and 
imperfect. 

(2) The well-known treatise on electric steel 
furnaces by Rodenhauser and Schoenawa has now 
reached a third edition and has been completely 
revised by the authors and the translator. 
During the stress of the war period there was a 
remarkable increase in the number of electric fur¬ 
naces employed in the steel industry, but the 
results obtained have been varied. Opinions 
strongly in favour of—and others as strongly un¬ 
favourable towards—the electric furnace are held 
by different technical experts. The reason for this 
diversity appears to be that in many cases the 
furnace has been improperly handled. A steel 
smelter who is ignorant of electrical engineering, 
or an electrical engineer who has little or no 
acquaintance with the metallurgy of steel, is un¬ 
likely to obtain success with this method of manu¬ 
facture. Where the right combination of engin¬ 
eering with metallurgical knowledge and experi¬ 
ence is found, the electric furnace gives most 
favourable results. The perfect control over the 
melting conditions which it allows is greatly in 
its favour, especially when steels containing costly 
alloy metals are concerned, and its position in the 
steel industry is assured. This is true even of 
countries where fuel is abundant, but the advan¬ 
tages are still greater in those countries where 
water power is available and fuel scarce. This 
gives importance to the electric blast-furnace, an 
appliance which can scarcely compete with the 
highly efficient blast-furnace on its own ground, 
but which may prove the salvation of iron-ore 
producing countries which have no coal. 

The present work is written mainly from the 
electrical point of view, and is very full in its 
treatment of the electrical conditions of construc¬ 
tion and working. The metallurgical working is 
comparatively lightly touched on; in fact, the 
chemistry of electric steel making still awaits text¬ 
book treatment. As might be expected from the 
associations of the authors, the induction furnace 
is given greater prominence than is usual in other 
works on* the subject, and the discussion of this 
type is very full. The Rochling-Rodenhauser 
furnace is now in use in 20-ton sizes, a remark¬ 
ably large capacity for this class, while it is main¬ 
tained that induction furnaces may be used suc¬ 
cessfully for the refining of steel, although the 
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question of the relatively cold slag is not fully 
dealt with. The work refers mainly to German 
and American practice, and the types of furnace 
most largely employed in this country are rather 
briefly discussed. The consideration of the elec¬ 
trical conditions and of the thermal balance is very 
thorough, and many records of actual runs are 
included. English readers will also be glad to 
have the detailed account of iron-ore smelting in 
Sweden and elsewhere, illustrated by clear dia¬ 
grams and numerical records. An interesting 
account of experiments on the reduction of ore 
(a fine magnetite high in sulphur) by means of 
sulphurous coke breeze in the Rochling-Roden¬ 
hauser furnace is given, liquid metal from a basic 
Bessemer converter being used to start the charge. 
A good efficiency was obtained and about half the 
sulphur was eliminated without the use of lime. 
Minor criticisms are, of course, possible, but 
metallurgists who are considering the advantages 
of this method of manufacture will find the book 
indispensable. C. H. Desch. 


Our Bookshelf. 

The Year-Book of the Scientific and Learned 
Societies of Great Britain and Ireland. Compiled 
from official sources. Thirty-eighth annual issue. 
Pp. viii + 366. (London; C. Griffin and Co., 
Ltd., 1921.) 15s. net. 

We are glad to extend a welcome to the new issue of 
this invaluable year-book. The system adopted in 
previous issues of classifying the societies according 
to the subjects with which they are concerned is 
adhered to, and a few pages are devoted to miscel¬ 
laneous societies particulars of which were received 
too late for classification. 

We notice that, of the twenty-six Research Associa¬ 
tions referred to in Nature of December ; x5, p. 489, 
which have been approved by the Department of 
Scientific and Industrial Research, one only—and 
that, one of those more recently constituted—namely, 
the British Cast Iron Research Association, appears 
to have been included. We have also been unable 
to find any mention of the Association of Economic 
Biologists. In • spite of these omissions the year T 
book is an indispensable adjunct to every library, 
society, and similar institution the members of 
which require accurate official particulars of the 
learned societies of the British Isles. The pub¬ 
lishers perform a national service by providing this 
annual conspectus of scientific organisations and 
their work. 

Le Mouvement Biologique en Europe. By Georges 
Bohn. Pp. 144. (Paris: Armand Colin, 1921.) 
4 francs. 

During the summer and autumn of 1913 the 
author of this pamphlet visited the most active 
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centres of biological research in Austria-Hungary, 
Russia, and Germany; he now sets forth, not only 
an epitome of the work that was then in progress 
at the several laboratories, but also his meditations 
on the effects produced by political circumstances 
upon the scientific spirit and scientific output of the 
respective nations. The general tenor of his views, 
which are deserving of most careful attention, may 
be gathered from the following quotations : “ Les 
Allemands avaient voulu organiser une university 
grandiose a Strasbourg, mais, malgre des installa¬ 
tions somptueuses et des credits considerables, la 
vie scientifique etait loin d’y avoir les m£mes mani¬ 
festations brillantes qu’h Cracovie, oil la domina¬ 
tion autrichienne etait moins pesante et ou l’ame 
nationale pouvait encore s'ext6rioriser.” “Les 
regimes politiques bases sur la liberty se sont tou- | 
jours montres favorables au developpement des 
sciences et des arts. Si la discipline renforce l'esprit 
de logique, elle tue au contraire l'esprit d’inven- 
tion.” The book should be studied and digested 
by politicians as well as by men of science, and 
especially by those who are concerned with the 
organisation of education. 

Practical Geometry for Builders and Architects. 
By J. E. Paynter. ( The Directly-useful Tech¬ 
nical Series.) Pp. xii-i-409. (London : Chapman 
and Hall, Ltd., 1921.) 15s. net. 

In compiling this book it has been assumed that 
the student is a practical man with some know¬ 
ledge of the principles of geometry; hence 
a good deal of the more elementary work 
has been omitted. Among other subjects 
treated in the early part of the volume there are 
many references to surveying and surveying prob¬ 
lems. It is almost a cause for regret that much 
of this matter was not also omitted, for many of 
the methods described would never be employed by 
any competent surveyor, and some could not pos¬ 
sibly be carried out except on a sheet of drawing- 
paper. The author, on the other hand, is quite 
at home in describing the applications of geometry 
to problems in building construction, such as the 
timber of roofs, mouldings, etc., and this section 
of the subject, which, indeed, occupies the greater 
part of the volume, is excellent, and is treated in 
a clear, straightforward manner, which cannot fail 
to make the principles clear to the student. 

The Electro-Deposition of Copper and its Indus¬ 
trial Applications. By C. W. Denny. (Pit¬ 
man's Technical Primers.) Pp. xii + ioS. 
(London: Sir Isaac Pitman and Sons, Ltd., 
1921.) 2s . 6 d. net. 

In this little manual an outline is given of modern 
practice in the electro-deposition of copper in its 
industrial applications. These include, besides the 
older process of electrotyping, manufacture of 
copper tubes, etc., a new method of making 
what is called reinforced copper, in which is em¬ 
bedded a grid or perforated plate of steel, com¬ 
plete automobile radiators, driving bands for pro¬ 
jectiles, matrices for gramophone records, and 
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several other interesting processes of recent 
development. Considering the limitations of 
space, a remarkable amount of practical detail is 
included. 

Tidal Power. By A. M. A. Struben. (Pitman’s 

Technical Primers.) Pp. xii+115. (London: 

Sir Isaac Pitman and Sons, Ltd., 1921.) 

2s. 6 d . net. 

The idea of the development of power by utilising 
the tides is not new, but interest in the subject has 
been stimulated recently by the enunciation of the 
Severn scheme. The non-technical reader will 
find a number of modern proposals discussed in 
this book, together with estimates of costs, work¬ 
ing expenses, and the probable power which may 
be obtained. Owing to the lack of practical ex¬ 
perience on the large scale, a good deal of the 
matter presented is speculative; indeed, as the 
author himself states, there is ample scope for the 
display of originality, as this field is practically 
untrodden. He is right in advocating research, 
and we trust that there will be adequate research 
work done prior to the undertaking of any gigantic 
schemes. 

Mining Physics and Chemistry . By J. W. 

Whitaker. With an introduction by Prof. 

W. H. McMillan. Pp. xii + 268. (London: 

Edward Arnold and Co., 1921.) 9s. net. 

Mr. Whitaker's book is an introductory account 
of the physics and chemistry affecting mining 
students. The standard is not high, but so far as 
it goes the account is clear and accurate. Special 
attention is directed to such matters as flame and 
oxidation, mine gases (including carbon monoxide 
and its physiological effects), surface and mine 
waters, coal, and explosives. Methods of 
analysis are also given. The title of Fig. 25 is 
incorrect. 

Organic Analysis , Qualitative and Quantitative . 

By E. De Barry Barnett and P. C. L. Thorne. 

Pp. xi+168. (London: University of London 

Press, Ltd., 1921.) ys. 6 d. 

The methods used in the detection of common 
organic substances, and some typical quantitative 
estimations, are described. Methods of determin¬ 
ing molecular weights, and polarimetry, which are 
adequately dealt with in books on practical 
physical chemistry, might have been omitted. The 
authors have produced a very useful compendium 
for students of chemistry. 

Calculations in Organic Chemistry. By Prof. 

V. K. Bhagwat. Pp. xi+138. (Bombay: S. 

Govind and Co., 1921.) 

The calculations and examples collected by Prof. 
Bhagwat should be very useful to teachers and 
students, as they are of the type which regularly 
appear in degree examination papers. The pub¬ 
lishers have scarcely done full justice to the author 
in the get-up of the book. An English edition 
would probably be found useful.. 
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Letters to the Editor. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents . Neither 
can he undertake to return, or to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Naiure. No notice is 
taken of anonymous communications.) 

The Accessory Mature of many Structures and Habits 
Associated with Courtship. 

A study of mating-habits in birds and other animals 
has led me to conclusions which perhaps have a 
general interest as bearing upon the whole theory of 
sexual selection. 

As is well known, the difficulty of understanding 
how sexual selection could operate in monogamous 
animals has, together with other objections, led many 
naturalists to reject it wholly or almost wholly as a 
factor in evolution. However, whether we reject it 
or not, there remains a large body of observed facts 
which is in need of some evolutionary explanation. 
The facts are (i) that elaborate displays and other 
ceremonies occur in many animals in connection with 
mating, and (2) that brilliant colours and special struc¬ 
tures are generally developed in these animals, and 
are employed chiefly or solely in these displays and 
ceremonies. 

Our first and immediate conclusion is that, in view 
of their elaborate nature and widespread distribution, 
it is impossible to maintain that all these ceremonies 
and associated structures are biologically meaning¬ 
less. Further, in many species the employment of 
such special structures is invariably associated with 
sexual ceremonies; for example, the ruff and ear- 
tufts in both sexes of Podiceps crisiatus, the crested 
grebe, the elongated scapulars of egrets, or the “tail ” 
of the male peacock. In these cases of invariable 
association, then, we can be sure, so far as observa¬ 
tion alone permits certainty, that both structures and 
ceremonies have a biological significance in connection 
with mating. We can, with an almost equal approach 
to certainty, assign biological significance to such 
bright colours as are placed so as to be especially 
conspicuous during sexual ceremonies, e.g. the wing 
colours and markings of the blackcock and crested 
grebe, the brightly coloured markings on male spiders, 
the brilliance of the heads and necks of male birds 
of paradise, etc. The problem is then to discover 
what the biological significance behind these colours, 
structures, and ceremonies may be. 

That in a large number of instances they cannot 
have arisen through any process of sexual selection 
is shown by the fact that in many monogamous birds 
there exist mating ceremonies, often elaborate, which 
occur only after pairing-up has taken place for the 
season. Examples of these are to be seen in the 
Sylviidae (see E. Howard, “The British Warblers,” 
1907-14), the crested grebe (Huxley, Proc. Zool. Soc., 
1914), apparently the Fringillidae (E. Howard, “Terri¬ 
tory in Bird Life,” 1920), and in divers and egrets 
(unpublished observations of my own). It is obvious 
that sexual selection, i.e. selection by a female as 
between several potential mates, cannot operate here, 
since there is only one male and one female involved. 

Further light is thrown on the question by the 
observation quoted in Pycr aft’s ‘‘Courtship of 
Animals ” (Hutchinson, London, 1913) that male newts 
deposit their spermatophore before beginning their 
“courtship” antics. As a result of the performance, 
apparently, the female picks up the spermatophore 
with the lips of her cloaca. It is obvious here that 
the special ceremony and coloration of the male can 
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be thought of only as an excitant to induce the female 
to perform her part in effecting the union of the 
gametes; if several males were to deposit their 
spermatophores before a single female, and then all 
perform their mating antics, there could be no possible 
agency through which a male with a particularly 
effective display could succeed in making the female 
pick up his particular spermatophore rather than 
another. 

This conclusion is fully borne out by the experi¬ 
mental results of Sturtevant upon the dipteran Droso¬ 
phila (quoted by Morgan, Carnegie Institution Pub¬ 
lication No. 285, 1919, p. 61). The male of Droso¬ 
phila has a mating ceremony in which he vibrates his 
wings in front of the female. Sturtevant showed that 
single males whose wings were cut off would succeed 
in mating w T hen isolated with single females, but only 
after an average time considerably longer than that 
required by normal males. But when a normal male 
and one deprived of wings were imprisoned together 
in company with a single female, the wingless male 
succeeded in mating almost as often as his normal 
competitor. The so-called “courtship,” therefore, is 
again a stimulant; once the female has been stimu¬ 
lated by the display she is equally ready to mate with 
any male, whether normal or so mutilated as to be 
unable to perform the “courtship” action. As 
Morgan says ( Joe . cit p. 61), “This critical test puts 
the problem in a different relation from that which 
Darwin’s theory of female choice was meant to throw 
light on.” 

It appears, therefore, that in these examples— 
newts, Drosophila, and the post-mating ceremonies of 
monogamous birds—sexual selection cannot be opera¬ 
tive. The effect of the ceremonies in these and many 
other species is not the selection of one rather than 
another out of several possible mates, but simply a 
facilitation of the union of the gametes. 

Now copulatory organs have exactly this same 
function. When internal fertilisation is employed, 
copulatory organs are in the majority of cases de¬ 
veloped. They are an adaptation to a particular 
method of fertilisation. In precisely similar fashion 
I would say that when organisms possess a certain 
grade of mental (nervous) development one of two 
further adaptations is required to facilitate the union 
of the gametes. Either, as in mammals, a hormone 
is periodically produced which causes the female at 
certain times to be ready to take any male, while at 
others she refuses all males; in this case displays and 
ceremonies will be useless, and fighting between males 
will be the rule. Or else the stimulus to make the 
female ready to take the male must come from with¬ 
out ; it must, therefore, affect the nervous system 
through the sense-organs, and will generally take the 
form of a display by the male. 

If the female were at all times ready to take the 
male, excessive coition would occur, which would be 
deleterious; thus it is desirable that some stimulus, 
whether endocrine or sensory, internal or external, 
should be necessary in order that coition may take 
place. 

I have so far purposely simplified the problem by 
dealing only with those species in which it is the 
female who needs stimulation, the male who is always 
or usually ready for coition and performs the special 
ceremony. The reasoning, However, will equally 
applv to cases of “reversed sexual selection,” such 
as the Phalarope, where the female is more brightly 
coloured and the male requires stimulation, or to the 
numerous cases of “mutual courtship,” such as is 
found in grebes, divers, egrets, herons, the kagu, the 
fulmar, etc., in which both sexes are brightly coloured, 
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both play similar roles in the ^ ceremonies, and ap¬ 
parently both equally need excitation for coition to 
take place. Here mutual, instead of one-sided, 
excitation occurs. 

It will be evident that wherever mating displays and 
ceremonies, and the colours and structures associated 
with them, have this purely stimulative function they 
cannot be supposed to stand in any relation to sexual 
selection, but resemble copulatory organs in being 
solely subservient to efficiency in securing union of the 
gametes. Copulatory organs will arise only when 
a certain level of general physical complexity is 
reached; stimulative displays, colours, and' structures 
only at a certain level of sensory and nervous (mental) 
complexity. 

The problem of their genesis is therefore no more 
difficult than that of copulatory organs, or, indeed, of 
any other adaptive structures—which is not to say 
that it is easy, but that at least it does not demand 
special evolutionary agencies. 

When polygamy obtains, true sexual selection may, 
of course, occur, and from observations such as those 
of Selous on the ruff and blackcock (Selous, 
Zoologist , 1906 and 1909-10), does definitely seem to 
be operative. 

To denote characters which are secondarily con¬ 
cerned with bringing about mating or copulation we 
may use the term “epigamic,” first coined by Poulton. 
It is necessary to have such a term, since “ secondary 
sexual ” cannot be applied to epigamic characters 
occurring in both sexes, and can be applied to non- 
epigamic ^ characters such as mammae. Characters 
effective in the act of copulation itself (copulatory 
organs) come under the head of “accessory sexual 
characters.” Epigamic characters are then either 
“accessory,” when they stimulate to coition, or 
“sexually selected,” when they stimulate to the selec¬ 
tion of mates. In certain cases they may be both. 
There is> however, • good reason for believing that the 
great bulk of sexual displays, with their associated 
colours and structures, are accessory epigamic char¬ 
acters, and that the problem of their evolutionary 
origin is therefore simplified. 


recorded in calcium light, the flocculi lasting through 
three synodic rotations and the magnetic effects 
through seven. 0 - 

Except during May, there were no striking 
manifestations of prominence activity recorded here 
near this group of spots. On May 9 we photographed 
on the cast limb a group of circular interlacing arches 
such as are occasionally seen over newly formed 
spots, and during the passage of the group across the 
visible hemisphere there were very brilliant ^ metallic 
reversals and other manifestations of eruptive "activity 
besides innumerable absorption markings in Ha light 
intertwined throughout the group. All this activity 
appears to have subsided during the following month. 

Another more striking instance of the persistence of 
magnetic effects long after every trace of solar dis¬ 
turbance has disappeared occurred in the year 1920. 
The “very great ” storm of March 22, 1920, was assol 
dated with a very large spot group passing the central 
meridian on that date. This group and its associated 
flocculi were observed during five synodic rotations 
from January 1 to April 18, and each meridian pas¬ 
sage was accompanied by a magnetic storm of 
“great,” “very great,” or “moderate” intensity. 
The spot disturbance and its surrounding flocculi com¬ 
pletely subsided during May, yet the magnetic disturb¬ 
ances continued to recur at 27-day intervals for seven 
more periods; the last disturbance to be identified in 
this sequence was- recorded on November 21 as a 
“moderate” storm. The interval January 1 to 
November 21, 1920, is 325 days, or twelve periods of 
27*08 days. Allowing for the earth’s orbital move¬ 
ment during this interval the equivalent solar period 
is 25-22 days, or Carrington’s rotation period for spots 
in latitude io°. The slight difference of period com¬ 
pared with that obtained from the 1921 series does 
not make the evidence for these sequences less con¬ 
vincing; in his discussion of a very large number of 
such sequences Maunder has shown that the sidereal 
period derived from them may vary from 25 days to 
26*5 davs (Monthly Notices, R.A.S.”, vol. 65, p. 553), 

J, Evershed. 

Kodaikanal, November 28. 


New College, Oxford, 


Julian S. Huxley. 
December 7. 


Terrestrial Magnetic Disturbances and Sun-spots. 

Referring to Father Cortie’s letter on this subject 
(Nature, October 27, p. 272), the sequence of mag¬ 
netic disturbances following at 27-day intervals the 
storms of May 12-21, 1921, was recorded also at 
Kodaikanal, but those storms recorded in England as 
4 -verv great ” on September 2 and 28-29 were classed 
here as “moderate ” only. There were also recorded 
here “great ” storms on March 21-22 and April 18-19 
which appear to belong to the same sequence, the 
whole interval from March 22 to September 29 giving 
a mean period of 27-29 days. Assuming this to be 
the synodical period of the sun, the equivalent sidereal 
period is 25-42 days, closely agreeing with Carring¬ 
ton’s mean value of the rotation for spots. 

Our spectroheliogram records show that the spot 
disturbance originated on the invisible hemisphere of 
the sun shortly before May 8, when it first appeared 
on the east limb as a condensed mass of bright 
calcium flocculi. As is usually the case, the area of 
disturbance became extended; in July the flocculi 
were more or less scattered, and the last visible 
remnants of these are seen in the photographs of 
August i-8.' " ^ 1 

The magnetic disturbances seem therefore to have; 
both preceded and followed the spot disturbance as 
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Micjroscope Illumination and Fatigue. 

The further letter from Mr. H. J. Denham in 
Nature of December 15, p. 496, does not in any way 
alter my opinion that the method of varying the 
intensity of illumination in the microscope described 
by him is not the best or the most convenient at 
present available.",, The use of a monochromatic light- 
filter does*nbt affect the question, as such an acces¬ 
sory is used or not as may , appear desirable in any 
given circumstances. At this’institute several sources 
of light are installed, the one that regarded as the 
most useful in high-power work being the mercury 
vapour lamp. It. is obvious, therefore, that if light¬ 
absorbing* screens of known opacity are available, 
nothing further is needed whether the light is mono¬ 
chromatic or otherwise. As I have already^ stated, 
such screens as we use here alter the intensity, and 
not the character, of any visible light which they 
transmit. If Mr. Denham regards the change^ or 
quality of his light as an advantage,^ I do not think 
that many microscopists will agree with him or adopt 
his methods while more efficient ones are at. hand. 

As to my experience of the value of variable illu¬ 
mination, it is, in my opinion, an essential feature of 
any good microscopic outfit. In use it is second oii 
in importance to the proper adjustment of the lig& 
and sub-stage condenser. Apart from its advantage 
to the observer in reducing fatigue, it is often possible 
to use a larger cone of illumination by reducing f» 
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light intensity. Many workers resort to the sub-stage 
iris diaphragm for this purpose, with the result that 
definition and resolution suffer. Where colourless or 
lightly stained preparations- are under examination 
the^ advantage of light regulation is considerable, 
while ^ for dark-ground illumination it is absolutely 
essential for accurate observation. It is possible that 
there would be a limited demand for objectives cor¬ 
rected for some small region of the visible spectrum, 
but whether the advantages to be derived are sufficient 
to induce any manufacturer in this country to take the 
matter up I do not know. J. E.” Barnard. 

National Institute for Medical Research, 
Hampstead, London, N.W.3, December 20. 


Prismatic Structure in Optical Glass. 

The specimens of columnar structure illustrated in 
the accompanying reproductions of photographs 
(Figs. 1 and 2) were obtained during the manufacture 
of optical crown glass. 

The dimensions of the pot were 24-in. diameter 
and 24-in. height. After the final stirring, during 
which the temperature fell to about iooo° C. s the 



Fiq. x, 

pot of glass was withdrawn from the furnace and 
quenched overall externally with cold water. The 
pot was then regularly cooled during about eighty 
hours. Fracturing occurred radially’ from the 
centre to the sides and base of the pot. Without 
further consideration It might be assumed that the 
columnar fracture commenced at the pot surface, 
which had been severely chilled, and spread radially 



Fig. 2. 


towards a central nodule the diameter of which was 
about 6 in., but such a conclusion Is scarcely justified. 

It is the central nodule that is of most interest, as 
it gives a clue to -the history of the specimen. The 
prisms of glass (Fig, i), , which are about 
6 In. long, ended abruptly at the nodule surface,- 
which was uniform. To" break the nodule was 
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difficult; it behaved like toughened glass. There can 
be little doubt that its surface-layers were held in 
compression by the tension of the interior, and, there¬ 
fore, any surface cracks were held closed, thus pre¬ 
venting fracture. As the prismatic structure ended 
abruptly at the surface, there being no sign of its 
continuation within the nodule, it is evident that the 
surface of the nodule constituting the terminal joints 
of the prisms was not of later date than the surfaces 
of the prisms. 

At the moment of separation of the nodule its 
material would tend to move towards its centre. Its 
surface would move to a place of smaller area, and, 
being thereby compressed, the formation of normal 
fractures would be prevented. But the material 
external to the nodule would withdraw towards the 
outside. The surface adjacent to the nodule would 
move to a position of greater area and would crack 
polygonally. These cracks w T ould instantly spread 
outwards. That the action started from the centre 
and not the outside is indicated by the close adhesion 
of the prisms at their base, as compared with their 
inner ends. Indeed, it is difficult to trace any passage 
of the cracks as far as the pot surface. 

This sequence of events may throw some light upon 
the time-relationship of joints and prism surfaces in 
natural columnar basalt dykes. 

To explain the specimen which is reproduced in 
Fig. 2, about one-sixth full size, is not so easy. In 
this case the diameter and height of the fireclay pot 
were each 12 in. It contained a small experimental 
melt of optical crown glass. At a temperature of 
about 1300° C. the whole pot of glass was plunged 
into cold : water for about five minutes. It was then 
cooled regularly during twelve hours. In the glass 
itself there was no sign of prismatic structure, which 
was confined to the fireclay base of the pot as illus¬ 
trated. Most probably the whole action took place 
during the drastic cooling of the fireclay, the bottom 
thickness of which was only about 1 in. 

The glass itself within a short distance of the 
surface must have been still quite plastic after five 
minutes’ quenching. Any trace of structure that 
might exist in. the intermediate chilled layer would 
be lost in the inevitable shattering of this layer that 
usually occurs. James Weir French. 

Anniesland, Glasgow. 


The Calendar of Scientific Pioneers. 

With this issue of Nature the series of short bio¬ 
graphical notes on the leading men of science of the 
past, which it has been my privilege to contribute 
week by week, comes to an end. It has, however, 
been considered that it may be of interest to supple¬ 
ment these notes by another series referring to the 
great pioneers of industry, and the Editor has again 
entrusted the preparation of this new Calendar to me. 

In bringing the Calendar of Scientific Pioneers to 
a close, I should like to express my thanks to Prof. 
J. Arthur Thomson, Prof. G. B. Matthews, and 
others who. kindly scrutinised the list of names to be 
included, and to various correspondents who have 
supplied me with information. My thanks are 
especially due to Mr. E. T. Warner,” of the RoyM 
Naval College, Dartmouth, who has carefully checked 
all the notes and has assisted me in other ways. 

Great care has been taken to give the correct dates, 
and where authorities differ, as they often do,, in¬ 
quiries have been made in order to try to trace the 
source of error. In the case of Joseph Black, for 
Instance, who died on December 6, 1799, but whose 
death is often stated to have taken place .on Novem- 
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ber 10 or November 26, the error appears to have 
been due to his contemporaries, John Robison, Adam 
Ferguson, and Thomas Thomson. So far as I am 
aware at present, the only corrections necessary in 
the Calendar refer to Hooke, who died March 3, 
1703, according to our present reckoning, and not in 
1702, and to Spallanzani, February 12, i 799 > w ^ 10 
held a chair at Pavia, and not Padua. 

Devonport. Edgar C. Smith. 


The Electric Telegraph. 

In the issue of Nature of November 17, p. 381, it 
is stated that “in 1861 telegraphy, the only practical 
application of electricity, was in private hands. The 
earliest telegraph was erected on the London and 
North-Western Railway between Euston and Chalk 
Farm so far back as 1837 by Cooke and Wheat¬ 
stone. . . 

■ It is strange that no mention is made of the com¬ 
pletely equipped reciprocal working electrical telegraph 
eight miles long (both above and below ground) erected 
by Francis Ronalds in his garden at Hammersmith 
in 1816, and fully described by him in a' most in¬ 
teresting book published in 1823 (“ Description of an 
Electrical Telegraph and of some other Electrical 
Apparatus,” R. Hunter, 72 St. Paul’s Churchyard). 

I thought the story of his treatment by the 
Admiralty in 1816, when he asked for inspection of 
his telegraph with a view to its substitution in place 
of the semaphores then (and for years afterwards) in 
use between London and Portsmouth, was well known. 
He was informed that “telegraphs of any kind are 
now wholly unnecessary, and none but that in use 
will be adopted.” 

Although Ronalds operated his telegraph by a small 
frictional hand machine at each end, there can be 
no doubt—I know he had none—that even with that 
light charge the eight miles could have been greatly 
extended, and by larger charges, and, if necessary, 
repeating stations, it could easily have done what he 
claimed for it, and he is well known to have been a 
most cautious, prudent, and accomplished electrician. 
Had the Admiralty listened -to him a solid base would 
have been laid for the adoption of all the later im¬ 
provements which have been made, and electric tele¬ 
graphy would have been in use many years sooner. 

The^ whole of Ronalds’s long life showed that his 
ambition was entirely scientific and not commercial; 
he took out no patent for his telegraph, but turned, 
disappointed, from telegraphy and devoted himself 
again to other scientific pursuits, in which he attained 
much success, as is well known to scientific men not 
In England alone. He was elected a fellow of the 
Royal Society in 1844, and was knighted in 1870, 
three years before his death, for his “early and re¬ 
markable labours in telegraphic investigations.” 

Both Cooke and Wheatstone knew of his telegraph, 
and referred to it in their quarrels. 

Ronalds did not claim to be the inventor of the 
electric telegraph, the possibility of which had been 
a ^ matter of discussion for some time by men of 
science, but rightly claimed to have been the first man 
to erect and equip an effective working telegraph 
eight miles long, and capable of indefinite extension. 
His book shows that he clearly foresaw the future of 
electric telegraphy. 

J. C. Carter, 

A Trustee of the Ronalds Library. 

65 Sussex Gardens, W.2. 


The reference in our Note was to the first com¬ 
mercial telegraph. The history of the invention of the 
telegraph is well known, but importance must be 
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attached to inventions on the limes on which it 
developed. A model of the pith-ball telegraph of 
Francis Ronalds is in the collection of telegraphic 
apparatus in the Science Museum, South Kensington. 
It is interesting to remember that perhaps the first 
practical suggestion of an electrostatic telegraph was 
given in an anonymous letter to the Scots Magazine 
(vol. 16, p. 73, 1753). It was suggested that as many 
insulated wires should be used as there are letters in 
the alphabet. There is good' reason for thinking that 
the letter was written by Charles Morrison, a surgeon 
and a native of Greenock. 

The Writer of the Note. 


The Hydrogen-low Concentration of the Soil in Relation 
to Animal Distribution. 

The striking relationship between the hydrogen-ion 
concentration of the soil and plant distribution is 
apparently not without its parallel in animal distribu¬ 
tion. A number of facts concerning the relationship 
of certain forms of animal life to plant-hosts have been 
brought together by Fr. Dahl (“Grundlagen einer 
okologischen Tiergeographie,” Jena, 1921). He states 
that a great many animals are exclusively, or almost 
exclusively, found on certain plants. The association 
of the silkworm with the mulberry tree is lyiown to 
all, and it is only with difficulty that it can be brought 
to feed on any other leaf than that of the mulberry. 

Since this is so, it follows that animals which' in¬ 
habit or feed on plants found in regions of alkaline 
soil must be absent, or almost absent, from those in 
which the soil is acid. Conversely, the parasites of 
acid-soil flora must be absent from those large tracts 
where chalk, limestone, or calcareous silt are found. 

The distribution of worms with regard to the re¬ 
action of the soil offers an interesting field of study. 
The same holds true for the distribution of fresh-water 
plankton. Soft water, such as that of Dartmoor, is 
slightly acid, f>H6-4r6*8, owing to excess of carbon 
dioxide in solution, whereas running water, in regions 
containing appreciable amounts of calcium carbonate 
in the soil, is close to the bicarbonate equilibrium 
point, 3-8-4. These differences appear to have 
considerable biological significance, as is easily appre¬ 
ciated when one recalls that it has been shown by 
Prof. B. Moore that the relationship, of an amphoteric 
colloid to its ions depends upon the ratio of the 
hvdrogen and hydroxyl ions, namely, upon the square 
of the hydrogen-ion concentration. 

It may be added that in regard to the influence^of 
the hvdrogen-ion concentration upon plant distribution 
the additional factors emphasised by Mr. N. M. 
Comber (Nature, September 20, p. 146),^ and Mr. 
E. A. Fisher (November 3, p. 306), in criticism of the 
present writer’s letter on the subject (September-15, 
p. 80), are of undoubted importance and have been 
discussed elsewhere. They were omitted from the 
short letter in Nature to make the main idea clearer. 

W. R. G. Atkins. 

Marine Biological Laboratory, Plymouth, 

December 13. 

Relativity and Materialism. 

Dr. N. R. Campbell in his interesting letter in 
Nature of November 24 says that the belief that 
matter is real is quite unaffected bv the principle of 
relativity, if the word “real ” is used in the common- 
sense way, which is the only way in which the notion 
of reality is ever used in physics. He also says that ;; 
the principle of relativity may lead us to assert that; 
some things are real which we should otherwise have 
asserted to be not real. With these assertions I am 
in cordial agreement. ; 
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I dissent completely, however, from his statements 
that “the criterion of this common-sense reality is 
universality of experience,” and that “the mongoose 
was unreal because if the box were opened nobody 
would experience it.” There is no such thing as a 
universal experience, and nobody would experience the 
mongoose, whether it was real or not. The only 
things we experience are sensations and certain 
processes, such as judgments and emotions, which we 
call mental. Each sensation or each judgment is 
absolutely private to one individual. Other people’s 
sensations and judgments can be described to him, 
but he can appreciate them only through other sensa¬ 
tions of hearing and seeing, and these are just as 
private as the first kind. Any satisfactory account of 
scientific method must therefore rest at bottom on the 
private sensation and the individual judgment. Other 
people provide me with additional data, but I make 
my decisions about them myself. 

The common-sense criterion of reality, I contend, 
is that a large number of the sensations of the 
observer can be described in terms of a small number 
of assumed properties ot the object by means of 
logically or mathematically simple laws. It is an 
experimental fact that this is possible with respect to 
many objects. In fact, the scientific notion of reality 
is securely based on experience, and cannot be altered 
by any argument or theory. Some realist philosophers 
would probably say that this criterion gives grounds 
for believing that something is “real” In a different 
sense from this; but, like Dr. Campbell, I find myself 
quite unable to understand what philosophers do mean 
by “real.” To me the above criterion is the defini¬ 
tion of reality. The fiv on this sheet of paper (at 
the moment) is unreal because there are no sensations 
that can be concisely described in terms of it. 

I question Mr. Hugh Elliot’s assertion that 
“materialism happens to be true.” I do not deny it, 
but I deny absolutely that Mr. Elliot knows it. Mental 
operations may be a function of material ones, but to 
find this out it would be necessary to show how all 
mental phenomena can be inferred from physical and 
chemical hypotheses, and this will never be known 
until psychology is a complete science. Materialism 
will be established, if at all, only at the very end of 
science. At present it is pure metaphysics. 

Harold Jeffreys. 

St. John’s College, Cambridge. 


In his article in Nature of October 20, p. 247, Prof. 
Wildon Carr has maintained that the relativity theory 
has made the reality of matter untenable. Later 
writers have denied "this. May I state the relation 
of their views? 

Einstein refers the universe to a system of axe's 
fixed to an observer. The observer is a mind, and 
hence Prof. Carr regards the material axes as also of 
the nature of mind. The opponents of this view, 
accepting the axes as material, regard mind as derived 
from matter. The four axes of Einstein have no 
physical counterpart in matter. But the relativists 
have not envisaged any reality for the axes other than 
a material reality. Therein, it seems to me, lies the 
weakness of the relativist position. 

The four-dimensional universe of Einstein is a 
hybrid made of mind (the observer) and matter (the 
axes). The material axes are the measuring rods of 
the observing mind. So long as we retain this hybrid 
character it is equally easy for opposing sides to claim 
mind or matter as the fundamental reality. The meta¬ 
physical definition of reality is that the ultimate is 
the real—that Is, that the entity from which all other 
entities can be built up is the real. Science is not 
only concerned with the real of common sense, as Dr. 
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Norman Campbell seems to think, but is also concerned 
with the real of metaphysics. The former may be 
regarded as a horizontal section of reality and the 
latter as a vertical section—the breadth and depth of 
reality. 

What the relativists have to show to substantiate the 
claim that mind is the ultimate reality is how to build 
matter from mind. The axes of reference, and not 
merely the origin, have to be of the mind-stuff. 
Then the universe would be perceived as a universe of 
mind-stuff. This is possible. A four-dimensional geo¬ 
metry of a universe of mind-stuff has yielded me a 
law of gravitation which Is the analogue of Newton's 
first law of motion and automatically solves the 
problem of n bodies. The elaborate froth of the 
Einsteinian tensor analysis for obtaining the law of 
gravitation is due to the putting of the new wine of 
mind into the old bottles of material axes. In the 
four-dimensional universe of mind-stuff matter, space, 
and time find their place as growths from mind. 

S. V. Ramamurty. 

Trinity College, Cambridge, December 9. 


Canon McClure’s misconception is so fundamental 
that I ask leave to correct it. If he had done me the 
honour to read other of my writings, he would scarcely 
have suspected me of a desire to banish imagination 
from science. It is just because I maintain that the 
imaginative element gives to science its highest value 
that I think it important to distinguish carefully 
between what is fact and what is imagination. I do 
not “rule out, as scientifically invalid, Prof. Edding¬ 
ton’s being travelling with the velocity of light ”; but 
I say that the perceptions of that being are not facts, 
ascertainable by experiment; and I protest against any 
exposition of relativity, or of any other scientific doc¬ 
trine, which confuses laws, based mainly on facts, 
with theories, based mainly upon imagination. 

Norman R. Campbell. 


The Resonance Theory of Hearing. 

Is it possible for the ear to distinguish two notes of 
the same pitch and of different quality sounding con¬ 
currently ? ’ . 

Evidently it is possible. Of a number of examples 
the following may be the simplest for experiment. 
Hum any note with the teeth touching, but not 
clenched. The performer may then hear the smooth 
hummed note and at the same time another rough 
note of the same pitch produced by the tapping of the 
lower teeth against the upper teeth. (Stop the ears.J 
Now imagine a tracing of the combined wave-form of 
any two notes of the same frequency to be submitted 
to the Fourier analysis. The result of the analysis 
must always be of the same nature; there is no 
alternative; “ la solution est unique ” :—the complex 
sound giving the periodic curve will he shown to be 
made up of a series of pure tones of the harmonic 
scale with frequencies n r 2w, 3 n, etc. If the ear acts 
as a kind of “ practical Fourier’s theorem ” it can per¬ 
ceive only one fundamental tone. But we invariably 
judge of the pitch of a note by its fundamental tone. 
If, then, we hear at the same time two notes of pitch 
w, the ear must be able to perceive, also at the same 
time, two fundamental tones of frequency n —that is 
to say, it must be able to perform an analysis which 
is not in accordance with Fourier’s theorem. 

I mentioned this radical objection to the resonance 
theory of hearing In 1916 (“Questions of Phonetic 
Theory,” p. 100), but nobody appears to have noticed 
It. W. Perrett. 

University College, Gower Street,, W.C.i, 
December 13. 
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Next Year's Total Solar Eclipse (September 21, 1922). 


By Major William J. S. Locicyer. 


I N September of the coming year there will be 
I a very favourable total eclipse of the sun, and 
several expeditions are preparing* to proceed to 
stations on the narrow track of the moon’s 
shadow. This eclipse is a member of an impor¬ 
tant family, from the point of view of solar 
physics, because one of its predecessors was the 
memorable eclipse of August 18, 1868. On this 
occasion the astronomical equipment was enriched 
for the first time by the use of the spectroscope 
for such work, and the important discovery of the 
gaseous nature of the solar prominences during 
that eclipse was the forerunner of very rapid 
advances in solar research. The track of the 
shadow was slightly to the nprth of the coming 
one, and passed over North-East Africa, India, 
Java,, and North Australia. It was in India that 
the memorable observations were made. 


The two immediate predecessors of the coming 
eclipse took place on September 9, 1904, and 
August 29, 1886. The first of these was confined 
to the Pacific Ocean, where no* observations were 
made. The second commenced in the north of 
South America; the track then crossed the Atlan¬ 
tic Ocean, finally crossing South Africa, and ter¬ 
minating In Madagascar. Unfavourable weather 
prevented many observations being made. 

The line of totality of next year’s eclipse com¬ 
mences on the north-east coast of Africa, leaving 
it at Somaliland. It then cuts through the 
Maidive Islands, which lie to the south-west of 
India, skirts the East Indies, but passes over 
Christmas Island, which is situated about 200 
miles to the south of the sound between Sumatra 
and Java. The line next strikes the Australian 
continent at a region called Ninety Mile Beach, 
crosses the continent nearly centrally, and leaves 
. it at the coast of South-East Queensland. It 
ends in the ocean just to the north of the North 
Island of New Zealand. 

The line of totality is shown on the accompany- 
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ing figure, and it will be seen that it affords four 
regions (marked with circles) well distributed 
along it from which observations could be made. 

On the north-east coast of Africa the eclipse 
occurs when the sun is near the horizon, so this 
region is not favourable for observational work. 
Farther east, the Maidive Islands present a good 
station. There the sun is well up, having an alti¬ 
tude at eclipse time of about 34 0 , and the duration 
of the total phase is 4111. 10s. The weather 

prospects seem to be good. It is probable that 
special arrangements would have to be made to 
reach the islands, as there is no scheduled line of 
steamers. It is not yet known which of the islands 
will be occupied, but Admiral Sir A. Mostyn 
Field points out (Monthly Notices, R.A.S., 

vol. 81, No. 5) that care must be taken as regards 
■selection owing to possible landing difficulties. 

Thus in the case of the island 
of Dambidu (lat. 2 0 5' N;, 

long* 73 ° 34 ; E-) charts seem 
to indicate a broad shelf of 
reef more than a mile in width, 
extending from the island on 
the lagoon side: the presence 

of coral heads separated by 
deep pools may therefore be 
expected. It is very probable 

that Mr. John Evershed, the 
director of the Kodaikanal and 
Madras Observatories, will pro¬ 
ceed to* this station, and his 
work will include spectroscopic 
observations on a large scale. 

At Christmas Island, in the 
Indian Ocean, the suivwill be well 
up towards the zenith*—in fact, it 
will be nearly noon there—and the duration of 
totality will be 3m. 40s. This island is not 
exactly in the centre of the zone of totality, 
but about fifty miles from this centre. The 
prospect of clear weather at this tropical island 
is only moderate, but from experience at such 
islands little dependence can be laid on average 
conditions of weather. 

The British Joint Permanent Committee has 
decided to occupy this island. Two members of 
the staff of Greenwich Observatory, Mr. H, 
Spencer Jones and Mr. P. J. Melotte, have been 
chosen to proceed there to obtain the necessary 
photographs. The special object of this expedi¬ 
tion is to* make a new determination of the devia¬ 
tion of the light of stars in the gravitational field 
of the sun. The instrument to be employed is.; 
the 13-in. astrographic telescope on a special: 
equatorial mounting. It may be remarked h'ei#,; 
that usually on such expeditions telescopes 
mounted equatori'ally are not used. The tubes 
containing the object, glass and.camera attach- 
ments are generally mounted horizontally, and if#; 



Fig. t .—Shadow track during total solar eclipse of September 21, 1922. 
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light is reflected into them by means of a clock¬ 
work-driven plane mirror called a “ siderostat ” 
or ‘ 4 coelostat. ’’ Unfortunately such mirrors, 
owing to changes of temperature, do not remain 
“plane,” but become slightly curved, thus ren¬ 
dering it very difficult to keep the telescope in 
perfect focus. Pointing the telescope directly at 
the sun and keeping it clock-driven on an equa- 
torially mounted stand eliminates all such diffi¬ 
culties. 

Numerous photographs of the stellar field in 
which the sun will lie at the time of the eclipse 
have already been secured to compare with those 
that will be taken during totality. The ex¬ 
pedition will reside six months in the island pre¬ 
vious to the eclipse, and will, in addition to other 
work, make a comparison between the photo¬ 
graphic scales of stellar magnitude in the north 
and south hemispheres. Even if the eclipse be 
not observed owing to possible bad weather, some 
very useful work will have been accomplished. 
The Christmas Island Phosphate Company will 
assist the observers by levelling the site, erecting 
the concrete base for the equatorial, and putting 
up the necessary huts, thus rendering valuable 
assistance in the cause of astronomy. An 
expedition from Batavia, in Java, will also 
take up its station on this island. Mr. 
J. G. Voute will be the leader, and the party 
may possibly camp near the Greenwich 
observers to take advantage of the available 
local assistance. 

The region on the north-west coast of Aus¬ 
tralia, where the shadow next strikes land, known 
as Ninety Mile Beach, is perhaps the most favour¬ 
able station from the point of view of weather. 
This area of the continent is excessively dry, and 
the percentage of cloudiness small. The sun’s 
altitude will be 58° and the duration of totality will 
be comparatively long, namely, 5m. i8s., at a 
post station named Wollal. Wollal lies about 
200 miles to the south-w r estward along the coast 
from Broome. Commercial steamers run from 
Perth to Broome, and at the latter place local 
small schooners or launches can be chartered to 
beach near Wollal. Prof. A. D. Ross and Mr. 
R. D. Thomson, of the Perth University, have 
published (Monthly Notices, R.A.S., vol. 31, No, 3) 
a large amount of useful local information about 
Wollal. Good water, fuel, and unskilled labour 
are available. 

It is definitely known that a party of astrono¬ 
mers from the Lick Observatory in California, 
under the direction of Prof. W. W. Campbell, the 
director of the observatory, will take up their 
station there, and it is hoped that an Australian 
party will occupy a position on the "west coast in 
addition to one or more on the east. The work 
of the American party will probably include in its 
programme the photography of the corona, and 
spectroscopic investigation of the chromosphere. 
In South-Eastern Queensland the shadow passes 
consecutively over Cunnamalla, Goondewindi, 
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Stanthorpe, and Casino. The first of these lies well 
inland to the south of Queensland, about 475 miles 
from the coast, and totality lasts 3m. 45s. This 
station is more difficult of access than the other 
three, but lies on the Western Railway of 
Queensland. 

Goondewindi and Stanthorpe, 180 and 100 
miles respectively from the coast, lie just to the 
north-west of the New England range, and the 
railway is also available. Casino, to the north¬ 
east of the range, and only thirty miles from the 
coast, is on the railway, and therefore quite easy 
to occupy. The nearer the coast is approached 
the more chance there is of unfavourable weather 
conditions, so the most distant inland station, 
Cunnamalla, is from this point of view the pick 
of these stations. 

Mr. W. E. Cooke, the Government astronomer 
of New South Wales, has published a pamphlet, 
which is full of detail, of local notes on the selec¬ 
tion of sites in Australia, and the large-scale map 
of the Queensland region which accompanies it 
should prove very useful. Mr. H. A. Hunt, the 
Commonwealth meteorologist, has also issued a 
weather card showing the duration of the wet 
seasons on the line of totality. ; : 

The Australians are very keen that British 
astronomers should take up their stations on 
their continent, for at a public meeting held 
recently at Adelaide under the presidency of the 
Governor, a resolution was adopted inviting 
British astronomers to view the eclipse there. 
It was urged that Australia was superior to 
Christmas Island because of the clear sky, par¬ 
ticularly in the high northern district. 

While reference has been made only to official 
expeditions which will be taking advantage of this 
favourable eclipse, there v will no doubt be other 
parties which will proceed to one or other of the 
above-mentioned localities. The sun itself will 
most probably be in a state of quiescence, judging 
from the recent low activity of the solar atmo¬ 
sphere, and from the fact that the last maximum 
of spot disturbances occurred in the year 1917. 
Thus the form of the corona will most probably 
be of the “ wdndvane ” type, in which the coronal 
streamers are restricted to the lower solar lati¬ 
tudes, while the regions of both poles will be con¬ 
spicuous by the presence of the well-known polar 
rifts. 

It is well known that some eclipses are termed 
“ dark ” or <£ bright,” according to the visibility 
of the distant landscape, near objects, or the face 
of a watch held in the hand. Owing to the low 
state of solar activity and to the long duration of 
totality, next year’s eclipse would be expected to 
be of a “ dark ” nature. If this be so, then, the 
coming event will be more favourable for photo¬ 
graphing those stars that are apparently near the 
sun than was the case on the last occasion, when 
such successful photographs were secured for 
making one of the tests connected with the theory 
of Einstein. 
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Spontaneous Combustion of Coal in Mines. 


T HE causes underlying- the occurrence of fires 
in mines which have as their source the self¬ 
heating- of coal have for many years occupied a 
leading place in the minds of those responsible 
for the winning and working of coal seams. 
Whilst cases of spontaneous combustion have 
occurred in most of the coalfields of this country, 
it is undoubtedly the fact that certain districts, . 
and particular seams in those districts, are much 
more liable to its occurrence than others. 

Under the Coal Mines Act, 1911, cases of fire 
below ground are included amongst “dangerous 
occurrences ” and are notifiable to the Inspector 
of Mines. A consideration of the number of fires 
so notified in the various inspection districts 
during the past few years enables the districts to 
be classified in the following descending order of 
liability, viz :— 

(1) Midland and Southern Division (including the 
coal fields of South Derbyshire, Leicestershire, North 
and South Staffordshire, Worcestershire, Warwick¬ 
shire, Bristol, Somerset, and Forest of Dean). 

(2) York and North Midland Division (including the 
coalfields of Yorkshire, Derbyshire, and Nottingham¬ 
shire). 

(3) Scotland Division (comprising the whole of the 
Scottish coalfields). 

(4) Lancashire, North Wales, and Ireland Division 
(including the coalfields of Lancashire, Cheshire, and 
North Wales). 

(5) South Wales Division (including the South 
Wales coalfield). 

(6) Northern Division (including the coalfields of 
Northumberland, Durham, and Cumberland). 

It will, of course, be appreciated that the 
greatest danger from spontaneous combustion 
occurs in mines in which large quantities of fire¬ 
damp are generated, and it is fortunate that the 
mines of South Staffordshire and East Worcester¬ 
shire, where the greatest liability to fire has 
hitherto existed, are comparatively free from gas 
of an explosive nature. 

In the First Report of the Departmental Com¬ 
mittee on Spontaneous Combustion of Coal par¬ 
ticulars are given of the fatal accidents attri¬ 
butable to this cause during the period 1893-1912, 
from which it appears that 177 persons lost their 
lives. This figure represents only about 0.9 per 
cent, of the total death-rate from all causes under¬ 
ground during the same period, and speaks well 
for the vigilance and care that is exercised in 
dealing with the trouble from a practical mining 
point of view, to which reference is made in the 
last paragraph of this article. 

Apart from the danger to life, the prevalence 
of self-heating of coal in mines gives rise to in¬ 
creased cost jn working, and frequently entails 
the loss of large areas of the seam, it being no 
uncommon thing for a district of a mine to be 
temporarily dammed off, while in some cases the 
entire workings of a mine have had to be tem¬ 
porarily abandoned^ the shafts sealed, and the 
fire allowed to burn itself out. 
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In examining the causes which give rise to 
j spontaneous combustion it will be of interest to 
note what conclusions can be arrived at from a 
consideration of the conditions existing in those 
districts where fires have been most prevalent. 
Reference has already been made to the frequency 
of fires in the South Staffordshire coalfield, and 
an analysis of these reveals the fact that by far 
the greatest number have occurred in the famous 
Thick Coal Seam, which ranges in thickness from 
24 ft. to 42 ft. In Warwickshire the greatest 
tendency to spontaneous combustion is found in 
the Warwickshire Thick Coal, which in the 
j southern part of the county has an average thick¬ 
ness of 23 ft. Towards the north the Thick 
Coal splits up into several seams, and it is only 
where these occur in close proximity that the 
liability to fire is still present. In Yorkshire the 
Barnsley Seam, 10 ft. in thickness, and in Fife- 
shire the Dysart Main Seam, varying from 8 ft. 
to 26 ft in thickness, are the seams in which 
fires chiefly occur. In every other district where 
spontaneous combustion has occurred (a) the seam 
is either of abnormal thickness, or (b) seams of 
moderate thickness lie in close proximity, or 
(c) the working of the whole of a seam of coal 
is interfered with by the presence of faults or 
other dislocations of the strata. 

I11 the working of thin seams it is possible to 
extract the whole of the coal in one operation, and 
the debris made in the working of the coal permits 
of the “goaf ”—or space from which the coal has 
been extracted—being stowed tight, and in these 
cases spontaneous combustion is practically un¬ 
known. In the working of thick seams or seams 
lying close together it is impossible to extract the 
coal so cleanly or to pack the “goaf 55 so tightly, 
with the result that the “goaf’ , does not so 
quickly become consolidated, and a varying pro¬ 
portion of crushed and broken coal is left in 
proximity to cavities or fissures containing still 
‘or moving air. It is in such cases that under¬ 
ground fires occur. 

Whilst practical mining men have been learning 
by experience the conditions favourable to the 
; inception of fires and the methods of working by 
which these are best combated, the scientific in- 
j vestigator has also been, and still is, at work on 
the same problem. The oxidation of the iron 
pyrites which frequently occurs in the coal in one 
form or other was for long commonly accepted as 
the primary and principal cause of spontaneous 
combustion therein, but it is now recognised that 
this is merely a contributory factor in certain 
cases, and that the real cause is oxidation of the 
j coal substance Itself. 

I It has been fully established that coal takes up 
oxygen in two ways—viz. by chemical combina¬ 
tion or “absorption” with evolution of heat, and 
I by solution or “adsorption” without any con- 
| siderable evolution of heat, and that with certain; 
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coals, as the temperature rises, the rate of absorp¬ 
tion of oxygen increases. It is this chemical com¬ 
bination of the coal substance with the oxygen of 
the mine air which causes underground fires, and 
it follows that coal in a powdered or finely divided 
state, presenting a large air surface, is the most 
readily subject to heating. The scientific investi¬ 
gation of the phenomena surrounding the self¬ 
heating of coal has made rapid strides during the 
past ten years, and much credit is due to 
those responsible for the patient research 
work carried out at the various coal owners 5 j 
research laboratories, chief amongst which is I 
that of the Doncaster coal owners, estab¬ 
lished at Bentlev Colliery in 1913, and lately re¬ 
moved to Birmingham University. A summary 
of the work accomplished was recently given in 
a paper read by the director, Dr. J. S. Haldane 
(Transactions of the Institution of Mining Engin- 
eers, vol. 53, pp. 194, etc.). 

By accurate measurement of the relative ab¬ 
sorption of oxygen by different coal seams it 
has been found that there is a very wide diver¬ 
gence in capacity. The Welsh anthracites and 
steam coals, for example, are found to have a 
small, definite capacity for oxygen which is not 
altered by increase of temperature, .and these 
cannot, therefore, fire spontaneously. The same 
properties are found in most of the Durham coal 
seams, and it is well known that these two coal¬ 
fields are practically immune from spontaneous 
combustion of coal. 

A very close study has also been made of the 
changes in the composition of mine air brought 
about by the self-heating of coal, with the result 
that by a system of analysis it is now possible 
to obtain an early indication of the presence of the 
self-heating of any coal seam. It will be ap¬ 
parent, therefore, from a practical point of view, 
that the fullest information should be available as 
to the chemical and physical phases of self-heat¬ 
ing, in Hew of the changes that are constantly 
taking place in the conditions of mining coal. 
The working of the deeper seams, with conse¬ 


quent increase of pressure due to superincumbent 
strata, as well as increased temperature, is bring¬ 
ing factors into play which will undoubtedly in¬ 
crease the tendency to spontaneous combustion. 
This is very’ noticeable in the case of the extension 
and development eastwards of the Midland coal¬ 
field in Yorkshire, where the Barnsley’ Bed Coal 
is being worked at increasing depths. The thick¬ 
ness of the seam varies from 8 ft. to n ft., and 
it is not practicable to extract the whole of the 
coal, owing to the danger arising from falls oi 
roof. The depth of the seam varies from 600 to 
900 yards, and the temperature of the workings 
is considerable. The result of these conditions is 
to render the seam liable to spontaneous com¬ 
bustion, contrary to what prevails in the extensive 
workings to the west, where the seam is shallower. 

Various remedies have been suggested from 
| time to time for dealing with the occurrence of 
i spontaneous combustion. One well-known man 
; of science has suggested that the oxygen content 
of the mine air should be reduced by mixing inert 
gases with the ventilating current, but such a 
| course cannot be regarded as practicable. The 
I application of hydraulic stowing has also been 
j suggested, the principle being to replace the coal, 

I contemporary w r ith its extraction, by sand packing 
j flushed into the workings from the surface, thus 
I effectually filling up the wastes and excluding all 
| air therefrom. Whilst this method of working 
1 has been utilised with success to a limited degree 
j in Fifeshire, it is not economically possible of 
general adoption. One of the conclusions arrived 
at by the recent Departmental Committee on 
Spontaneous Combustion was that, generally 
speaking, the methods of working in vogue in 
the various districts where liability to* spontaneous 
combustion exists are those best,calculated to get 
the coal with the least danger of fire, and to give 
the greatest facilities for dealing with outbreaks. 
This expression of opinion is not only compli¬ 
mentary to the mining profession, but also satis¬ 
factory to members of the public interested in the 
safety of mines. 


Countries as Personalities. 1 


T O emphasise the State as the most important 
human grouping on the large scale leads us 
so far astray that even some serious students of 
social psychology try, with obvious ill-success, to 
discuss the psychology of whole nations like 
France, England, and Germany. The very in¬ 
adequate justification is that a political group like 
a nation-State usually has one official language 
and tries to organise one educational system and 
thus endeavours to develop a common measure of 
social heritage and early experience to unify its 
population. As a matter of fact, unity of lan- 

1 Abridged from a-citizens’ lecture delivered at Edinburgh on September 12 
during the meeting of the British Association. 
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guage within a State is not so common as one 
imagines. Spain has Basque, Catalan, and Gal¬ 
ician; France has Basque, Provenqal, Breton, 
Flemish, German, besides her dialects related to 
Languedoc and Langue d 5 oil. Germany has many 
dialects and also Wendish and Yiddish; Finland 
has Swedish and now also a Lapp element, and 
so on; whife Switzerland has built successfully 
upon toleration of language diversity. This illus¬ 
trates the diversity of biological units even within 
the most modern States, while the very noticeable 
trend in the treaties towards rearrangement of 
j Central Europe on a language basis emphasises 
I the fact that the biological unit has been uneasy 
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under the political conditions of the centuries since 
the rise of the organised nation-State. 

The fear of war between sovereign nation-States 
encourages schemes for reducing diversities within 
a State in the interests of that unity necessary for 
military efficiency and governmental discipline. If 
we were secure from fear of even European war 
our Irish problem would be transformed and re¬ 
duced. The enforced administrative unity of 
France is admittedly a heavy burden imposed by 
military fears. The ideal of government is to 
allow scope for the expression of the social herit¬ 
age of biological units, and it has become evident 
that the European system must be progressively 
modified to lessen the influences that inhibit that 
expression, as well as to promote toleration and 
understanding between diverse forms of that ex¬ 
pression. We must therefore study biological 
social units to discover those which have special 
importance, as well as to emphasise the contribu¬ 
tions they can make under improved conditions to 
the common stock of civilisation. It is unrestricted 
State-sovereignty and the armaments-fever thereby 
promoted that give rise to these dangerous inhibi¬ 
tions of biological units of mankind whereby civil¬ 
isation is imperilled. 

To ascertain what are effective biological units 
and what their characteristics and possibilities we 
need co-operation between anthropologists, his¬ 
torians, geographers, and economists at the very 
least, and anthropology must be broadly defined 
to include physiology and psychology too. The 
development of this co-operation is one of the most 
important tasks facing the branches of science 
dealing with man, and it is greatly to be hoped 
that it may break down artificial barriers such as 
those between the faculties of arts and of science 
in universities. 

The geographer studies environmental con¬ 
ditions,. past and present, and tries to follow the 
subtleties of the interaction on both sides between 
them and mankind. Russia, with its hundred mil¬ 
lions of men of European stock, is too often 
crudely contrasted with the sixty millions of 
Germany and the thirty-nine millions of French¬ 
men, and so on without due regard to the diversity 
of mankind. On the Russian plain for months in 
the winter the temperatures are too extreme nearly 
everywhere for the maintenance of mental effici¬ 
ency among the generality of the people. People 
thus cut off from effective criticism for a part of 
the year must rely on routine, and a traditional 
rule of life will suit them best. These difficulties 
of life on the,Russian plain are well brought out 
by Tolstoi in “ Anna Karenina,” but are too little 
considered in political arguments. Again, the long 
rainless periods in Russia, apparently the chief 
factor in limiting the beech tree to Europe west of 
the Pripet Marshes, imply hindrances to western¬ 
ising agriculture there. The reactions differ in the 
various latitudinal zones of the pine forest, the oak 
forest, the forest and grass regions, the steppe and 
waste regions, and thus, by adding differentia, we 
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get to biological units within the inchoate mass of 
Russia, and it is these units that are the geographi¬ 
cal personalities rather than Russia as a whole. 

Studying orography in place of climate, we find 
the regions of high relief with deep valleys 
sharply cut off from one another giving rise to 
small units that preserve and accentuate differ¬ 
ences of ancient origin. We find, too>, that among 
them that process of linking man with the soil 
which has done so much to make Europe what it 
is has been delayed, and traces persist of seasonal 
movements up and down hill, of social organisa¬ 
tion on a basis of kinship not yet superseded by 
that basis of neighbourhood on which modern 
European administration is built. The Scottish 
Highlands of the eighteenth century and Albania 
in the twentieth century may be quoted here. 

Again, studying relations of position, we are led 
to see how remarkably communications affect geo¬ 
graphical personality. Islands adjacent to larger 
land masses show different, frequently conflicting, 
developments of geographical personality within 
them, and these are related to differences of out¬ 
look towards adjacent shores. Guernsey has 
37,000 people on 25 square miles and a uniquely in¬ 
tensive system of cultivation largely in the hands 
of families long settled in the island. Yet one can 
distinguish about three regional dialect differences, 
and there are also regional differences of family 
names and of physical type all of very old stand¬ 
ing. “ Lewis and Harris ” in the Hebrides shows 
this remarkably, with dark, long heads in Harris, 
Nords near the Ness, and people with broad heads 
and dark colouring in the Barvas district. Anthro¬ 
pologists know that these differences are of very 
old standing indeed. Ireland is a tragic instance 
of diversity of outlook .within an island, and 
Ceylon, Java, Madagascar, and many more also 
illustrate this point. , Britain itself is less unified 
than the Paris Basin, and it may well be the hope 
of its citizens that its efforts.for promoting “ unity 
in diversity ” may contribute very much to the 
solution of the problem of the world’s peace-— 
the provision of a world order which shall not 
create irritation by repression of biological units, 
thwarting geographical personality. 

It is, however, not only environment that con¬ 
tributes to geographical personality; the work of 
man is so important in its cumulative effect that 
one can scarcely think of a real development of 
geographical personality without it. In Neolithic 
times the lowlands of Europe north of the Alps 
became forest-covered, where they were not too 
swampy, and the sparse population, ill-armed to 
cope with the forest, lived mainly on any patches 
kept open by looseness or dryness or special ex¬ 
posure of the surface. The forest was the dark 
abode of wild beasts that made the whole region 
unfriendly and full of obstacles to intercourse and 
growth of ideas. In the last phase of the Bronze 
age the cutting of forests seems to have begun 
seriously, and this period and the Early Iron' age 
witnessed efforts to spread dominion over the 



December 29, 1921] 


NATURE 


575 


regions of the forest. Roads appear to have been 
made and villages built along the hillsides, and the 
heroic age tells of adventurers seeking fame and 
fortune by domination of territory dotted with 
these villages' of deeply engrossed cultivators. 
The later organisation of power, especially in 
France, promoted the cutting of the forests, and 
market towns grew in what now became corn- 
land, until, with the end of the Middle Ages, the 
growth of communication made the forest in many 
parts little more than a memory though still 
dominant in remote corners. The change of per¬ 
sonality from the unfriendly forest full of wild 
beasts to the rich cornland dotted with villages 
focussing on market towns, is one of the most 
striking changes the earth has suffered since man 
spread over it. In the process is wrapped up 
more of the evolution of the nation-State and of 
our modern political-linguistic difficulties than we 
are apt to realise. 

Healthy interrelations between geographical 
personalities are matters of urgent concern. There 
is special need to think of the remote corners, the 
Scottish highlands, the Welsh valleys, the Irish 
West, with conditions of hard effort for small 
return, and consequently with the export of men 
and women as a leading function. The value of 
this function is incalculable, for the great city eats 
up men and women soul and body, and until we 
have altered the basis of society our one hope of 
avoiding collapse is to have a stream of supply 
from the remote corners where treasures of ancient 
thought and inspiration survive and impart facul¬ 
ties especially of discernment and judgment. As 
Stevenson has it, “an honest old countryman has 
a sense of communion ” with the powers of the 
universe, but he cannot vary from his faith 
unless he, “ in a strict and not a conventional 
meaning,” changes his mind. If the State does not 
yet provide education and health grants to the 
remote corners on a basis of area instead of a basis 


of population, private effort is at least trying to 
show the way; city churches help mountain 
churches, and industrial magnates and their de¬ 
scendants are trying to help the people’s effort to 
equip the youth who* go out into the world, as 
well as, in Wales at least, to maintain the genius 
loci . Such helpful interactions will, however, not 
only stave off the collapse of our precarious civil¬ 
isation; they may also keep the remote corner 
from hardening its activities into dead routine or 
falling into sheer eccentricity. 

In the Midland Valley of Scotland, so open to 
the sea and the Continent, the inrush of new words 
ousted Celtic speech, though isolation from 
England allowed a good deal more of the heritage 
of Celtic place-names to be passed on than was 
the case in England, and also helped the Scots 
law to live, whereas, though the Welsh language 
persisted, Welsh law died largely for want of an 
administrative centre. The personality of the 
Central Lowland of Scotland is thus made very 
different from that of the rural Welsh valleys, and 
we see that we may consider geographical person¬ 
ality of many grades developed in regions of 
diverse size and character and owing much to the 
accumulated result of human work and intercourse 
through the ages. 

The very large unit must include such wide 
diversities that, failing unusually strong links, the 
common measure of memory and feeling that fur¬ 
nishes the mainspring of social action may be low. 
The very small unit and the very isolated unit are 
apt to lose balance when intellectual, and perhaps 
physical inbreeding over-emphasises certain herit¬ 
ages. The healthy mean will generally be found 
in units smaller than those of the great States of 
Europe, and this reflection is full of bearing on 
modern thought about social and political organ¬ 
isation of a world which has become one market 
for endlessly diverse products of spiritual as well 
as material kinds. 


Obit 

E regret to see announced in the Chemical Age 
the death on December 19 last, at the age of 
seventy-three years, of Mr. Henry Rowlatt 
Augustus Oertling. Mr. Oertling was educated 
at University College, London, and as a young 
man entered the balance-making business founded 
by his father. For more than forty years he took 
an active interest In the management of the firm, 
and it was under his supervision and to his design 
that the short-beam Oertling balance was made. 
Other types of balance were also developed, and 
for many years balances suitable for educational 
purposes, as well as those necessary for scientific 
work requiring the highest accuracy, have been 
manufactured so successfully by the firm that the 
name of Messrs. L. Oertling, Ltd., is now well- 
known in scientific institutions throughout the world. 

, Dr. John Harley, who died at, Feedings, Pul- 
borough, on December 9 last, aged eighty-eight,, 
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ary. 

was born in Shropshire, where he studied the geo¬ 
logy of the region round Ludlow. He specially 
investigated . the microscopical structure of the 
skeletal fragments in the Ludlow bone-bed, and 
published an important paper on this subject in the 
Quarterly Journal of the Geological Society in 1861. 
During the following years, while physician at 
King’s College Hospital, London, he contributed 
several notes on drugs to the Pharmaceutical 
Journal . He also wrote a memoir on the parasitism 
of the mistletoe, published by the Linnean Society 
in 1863. Dr. Harley bequeathed his geological col¬ 
lection to the Ludlow Museum. 


We notice with regret the announcement of the 
death on December 25, at the age pf ninety, of 
Dr. G. S. Brady, F.R.S., hon. professor of natural 
history in the Armstrong College of the University 
of Durham, Newcastle. 
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Notes, 


A new volume of Nature will begin with next 
week’s issue, so that in future each of the two 
volumes published annually will bear the date of a 
single year. This change has been decided upon for 
convenience of reference, and we believe it will be 
generally welcomed. Hitherto reference to a par¬ 
ticular year of publication could apply to three 
different volumes, while the volumes which overlap 
the end of one year and beginning of another bear 
the dates of two years. Henceforward the volumes 
will begin respectively in January and July, and a 
common source of confusion will thus be avoided. 
The alteration means that the volume completed with 
this week’s issue extends over four months instead of 
six, but the new arrangement has such decided ad- | 
vantages that no excuse is necessary in introducing it. 

The following have been appointed presidents and 
recorders (to whom all communications should be 
sent) of the different sections of the British Asso¬ 
ciation for the meeting to be held at Hull on Sep¬ 
tember 6-13 next under the presidency of Prof. C. S. 
Sherrington : — Section A ( Mathematics and Physics): 
President, Prof. G. H. Hardy; Recorder, Prof. A. O. 
Rankine, Imperial College of Science and Technology, 
S.W.7. Section B ( Chemistry ): President, Principal 
J. C. Irvine; Recorder, Prof. C. H. Desch, Univer¬ 
sity of Sheffield. Section C ( Geology ); President, 
Prof. P. F. Kendall; Recorder, Dr. A. R. Dwerry- 
house, University College, Reading. Section D 
(Zoology); President, Dr. E. J. Allen; Recorder, Mr. 
R. D, Laurie, University College, Aberystwyth. 
Section E ( Geography ): President, Dr. Marion I. 
Newbigin; Recorder, Dr. R. N. Rudmose Brown, 
University of Sheffield. Section F ( Economics ): 
President, Prof. F. Y. Edgeworth; Recorder, 
Prof. H. M. Halls worth, Armstrong College, 

Newcastle-upon-Tyne. Section G (Engineering): 
President, Prof. T. Hudson Beare; Recorder, 
Prof. G. W. O. Howe, Elmswood, Malden, 

Surrey, Section H (Anthropology); President, Mr. 
H. J. E. Peake; Recorder, Mr. E, N. Fallaize, 
Vinchelez, Chase Court Gardens, Enfield, Middlesex. 
Section 1 (Physiology) ; President, Prof. E. P. Cath- 
cart; Recorder, Dr. C. Lovatt Evans, National Insti¬ 
tute for Medical Research, Mount Vernon, N.W.3. 
Section ] (Psychology); President, Dr. W. H. R. 
Rivers; Recorder, Dr. C. Burt, 30 Princess Road, 
Regent’s Park, N.W.i. Section K (Botany): Presi¬ 
dent, Prof. H, H. Dixon; Recorder, Mr. F. T. 
Brooks, 31 Tenison Avenue, Cambridge. Section L 
(Education); President, Sir Richard Gregory; Re¬ 
corder, Mr. D. Berridge, 1 College Grounds, Mal¬ 
vern. Section M (Agriculture) ; President, The Right 
Hon. Lord Bledisloe; Recorder, Mr. C. G. T. 
Morison, School of Rural Economy, Oxford. 

Mr. E. T. Newton, formerly palaeontologist to the 
Geological Survey, has been elected president of the 
Palaeontographical Society in succession to the late 
Dr. Henry Woodward. 
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Major-General the Right Hon. J. E. B. Seely has 
consented to accept the office of president of the 
thirty-third Congress of the Royal Sanitary Institute, 
to be held at Bournemouth on July 24-29 of next 
year. 

It is announced in Science that Mr. John D. Rocke¬ 
feller has provided funds for the purchase of the birth¬ 
place of Pasteur at Ddle, in the Jura. It will be 
transformed into a museum, in which will probably 
be housed an extensive medical and surgical library, 
with the authentic documents of Pasteur. 

A fossil Scopeloid fish with the scales which bore 
luminous organs especially well preserved has been 
discovered in the well-known Miocene fish-bed near 
Oran, Algeria. The fish belongs to the genus 
Myctophum, and as the arrangement of the luminous 
organs is clearly seen, its affinities can be determined. 
According to the discoverer, M. Camille Arambourg 
(Bull. Soc. Gdol. France, s&r. 4, vol. 20, p. 237), it 
is not related to the Mediterranean species, but to 
one having a wide distribution in the Atlantic, Indian, 
and Pacific Oceans. 

The council of the Institution of Civil Engineers 
has made the following awards for papers printed 
without discussion in the Proceedings of the institu¬ 
tion for the sessions 1918-19 and 1919-20, publication 
of which has been-delayed by conditions due to the 
war :— Session 1918-19 : A Telford medal to Prof. 

E. G. Coker (London), a Crampton prize to Mr. 

F. F. P. Bisacre (Glasgow), a Manby premium to 
Mr. E. H. Lloyd (Cairo), and a Telford premium to 
Mr. Rollo Appleyard (London). Session 1919-20 : A 
Crampton prize to Prof. F. C. Lea (Birmingham), 
and Telford premiums to Messrs. A. P. Horne (Aber¬ 
deen), S. Blencowe (Buenos Aires), and W. J. Walker 
and R. Koivulehto (Dundee). 

At the annual general meeting of the Society of 
Engineers, held on December 12, the following 
premiums for papers read during 1921 were 
awarded :—President’s gold medal to Mr. G. O. Case 
for his paper on “The Winning of Tidal Lands in 
British Guiana”; Bessemer premium to Mr. 
R. W. A. Brewer for his paper “Some Modern En¬ 
gineering Practice in America”; Nursey premium to 
Mr. Alfred S. E. Ackermann for his third paper on 
“The Physical Properties of Clay ”; Society’s premium 
to Mr. W. M. Beckett for his paper on “Northwich 
Sewerage and Sewage Disposal Works ”; and Geen 
premium to Mr. C, F. Moore, of the Crystal Palace 
Engineering Society, for his paper on “The Loco¬ 
motives of the London and North-Western Railway.” 

The Physical Society and Optical Society’s annual 
exhibition, which is to be held on Wednesday and 
Thursday, January 4 and 5, at the Imperial College 
of Science, South Kensington, will be open in the 
afternoon (from 3 to 6 p.m.) and in the evening 
(from 7 to 10 p.m.). Mr. A. A. Campbell Swinton 
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will give a lecture on “The Johnsen-Rahbek Electro¬ 
static Telephone and its Predecessors ” at 4 p.m. on 
January 4 and at 8 p.m. on January 5* ^ r * 3 

Harrison Glew will give a lecture on “ Radium : Its 
Application in Peace and War' 1 at 8 p.m. on 
January 4. Other discourses are being arranged. We 
understand that invitations have been given to the 
Institution of Electrical Engineers, the Institution of : 
Mechanical Engineers, the Chemical Society, the 
Faraday Society, the Wireless Society of London, and 
the Rontgen Society. Admission in all cases will be 
by ticket only, and therefore members of the societies 
just mentioned desiring to attend the exhibition should 
apply to the secretary of the society to which they 
belong. Others interested should apply direct to Mr. 

F. E. Smith, hon. secretary of the Physical Society, 
Admiralty Research Laboratory, Teddington, S.W. 

A method, which is to be tried at the London Air 
Station, Croydon, of finding cloud heights at night by 
means of a searchlight was referred to in the Times of 
December 19. The method is, however, not new. At 
South Farnborough observations were made in 1916 in 
connection with a searchlight station about two miles 
distant from which a vertical beam was projected. The 
spot of light on the clouds was first observed with a 
theodolite, but it was often difficult to locate the 
brightest part in the telescope. A vertical scale was 
therefore set up against which the light was observed, 
the eye being placed in a fixed position. If observations 
are always made from one place the scale may be 
graduated to read heights directly; it should be black 
with white graduations. Heights may be determined 
from lights of distant towns reflected on clouds. The 
light from London may be seen fifty miles away on 
very many moonless nights, and may occasionally be 
photographed, but, as street-lighting is not always very 
actinic, colour-sensitive plates are required at such dis¬ 
tances, and very long exposures, four or five hours with 
a lens working at f/4*5- The best conditions occur 
with alto-cumulus clouds at ten to fifteen thousand 
feet, but a faint glare extending to very considerable 
altitudes may sometimes be seen on perfectly cloud¬ 
less nights. 

As a preliminary to the proposed standardisation 
throughout the commerce and industries of France 
the Government considered the question of the unifica¬ 
tion of the methods of measurement at the time in 
use, and issued in 1919 regulations for the intro¬ 
duction of certain new units in the metre-ton-second 
and centimetre-gram-second systems. The text of 
these regulations was reproduced in the Bulletin of 
the Socidte d’Encouragement pour ITndustrie 
nationale for November-December, 1919. In the issue 
of the bulletin for October last the unit of density, 
that of a body of mass one ton and of volume one 
. metre cube is explained and its relation to older 
units set forth. The available methods of deter¬ 
mining density are described and the errors liable to 
occur pointed out. As a result of the discussion 
methods of determination which depend on the balance 
are recommended instead of those depending on 
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hydrometers. It is further recommended that to avoid 
all confusion as to the units used the terms “ specific 
mass ” be reserved for the density in the metre-ton 
or centimetre-gram units, and be used in all com¬ 
mercial and industrial statements and tables. The 
Baume degree is to be discarded as obscure and 
indefinite, and therefore prejudicial to French com¬ 
merce. 

So much attention has been directed of late years 
to the scientific work of Leonardo da Vinci that 
any discoveries concerning him are bound to interest 
those occupied with the study of the history 
of science. Prof. De Toni has been engaged 
on a biographical sketch of the physicist Gio¬ 
vanni Battista Venturi (1746-1822), whose “ Essai 
sur les ouvrages physico-mathdmatiques de Leonardo 
da Vinci 55 (Paris, 1797) was among the first 
works to emphasise the importance of Leonardo’s 
scientific position. In the course of investigating the 
remains of the correspondence between Venturi and 
other men of science of his time, Prof. De Toni found 
in the Reggio-Emilia Library three large volumes 
of transcripts and digests which Venturi had copied 
from the Leonardo manuscripts in Paris. It soon 
became evident that these transcripts had been made 
between 1796 and 1797 before the manuscripts, 
generally known as A, B, and E, had had torn from 
them a number of sheets which were afterwards dis¬ 
posed of and many of which were believed to be 
entirely lost. The manuscript A consisted of 114 
sheets and has now only 63, while E consisted of 
96 sheets and has now only 80. Much of this material 
has now been recovered by Prof. De Toni, and con¬ 
sists largely of descriptions of mechanical devices and 
fortifications, together with biographical and political 
notes. Prof. De Toni has already communicated an 
outline of his results to the Comfites rendus of the 
Paris Academy of Sciences (vol. 173, No. 15, October 
10, 1921, pp. 618-20). Further more detailed com¬ 
munications by him will appear in the publications of 
the Instituto Reale of Florence. 

At a joint meeting of the Royal Geographical 
Society and the Alpine Club on December 20 Col. 
Howard Bury gave an account of the work of the 
Mount Everest Expedition. He was followed by Mr. 
Mallory, who is again to take part in next year’s 
assault on the summit. Mr. Mallory described the 
conditions w T hich the climber will probably have to 
face and discussed the possibilities of success. The 
summit of the mountain is formed by three aretes. 
The faces between them are quite impracticable, and 
the only possible line of advance seems to be to reach 
the upper part of the north-east ar£te from the north. 
Whether it is possible on account of reduced atmo¬ 
spheric pressure to reach the summit is another 
matter, and on this point Mr. Mallory spoke with 
caution. He believed it possible for unladen moun¬ 
taineers to reach 26,000 ft., and did not think the 
last 3000 ft. would be so much more tiring as to exclude 
the possibility of reaching the summit. The higher 
one goes the less is the effect of any given rise, 
since the atmospheric pressure diminishes less rapidly 
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at increasing heights. On the other hand, Mr. Mal¬ 
lory pointed out that descent is definitely an exertion 
and means growing fatigue even on gentle slopes, and 
this was particularly noticeable in the case of the 
coolies, probably because few of them had learned 
how to husband their strength. Prolonged exertion 
at the highest altitude reached, about 23,000 ft., neces¬ 
sitated long rest; this problem will increase the diffi¬ 
culty of the last stages. And if anyone fails towards 
the summit he will require to be sent down with an 
escort—a contingency which may be likely to occur 
and will undoubtedly hamper the prospect of success. 
Mr. Mallory believes that the chances of success for 
any particular party are small, but that if the attempt 
were made year after year the summit eventually 
could be reached. 

The University of Calcutta has published a useful 
pamphlet, a translation from the Italian of u The 
First Outlines of a Systematic Anthropology of Asia,'’’ 
by Prof. V. Giuffrida-Ruggeri, of the Royal University 
of Naples. It gives a useful summary, with references 
to authorities and statements of physical measure¬ 
ments, of the most recent work on this subject. It 
is a welcome indication of the progress of anthropo¬ 
logical studies in India that a work of this kind should 
be appreciated by the authorities of Calcutta Uni¬ 
versity, 

Malacologists will welcome the appearance, after 
an interval of more than four years, of another part 
(No. 24) of the “ Monograph of the Land and Fresh¬ 
water Mollusca of the British Isles,’ 5 by Mr. J. W. 
Taylor, of Leeds. The first part of this great work, 
which is probably the most complete account of any 
faunal group, was published as long ago as 1894, and 
its progress since the completion of the third volume 
in 1914 has been much too slow. The present instal¬ 
ment contains the beginning of the Xerophila group 
of the Helicidse, and in text, plain and coloured illus¬ 
trations, distribution maps, portraits, etc., is fully up 
to the high standard which is characteristic of the 
work. All who are interested in the mollusca will 
wish the author more speedy progress with the rest 
of his undertaking. 

Entomological Bulletin No. 964 issued by the 
United States Department of Agriculture is devoted 
to the garden flea-hopper (Haliens citri) and its con¬ 
trol, This insect is a striking form belonging to the 
family Capsidae, and although the male is winged the 
female is of a different form and generally totally wing¬ 
less. Leguminous plants appear to constitute its 
favourite food, and both the adult and young insects 
suck the sap from punctures which they make in the 
tissues. Discoloration and wilting are the symptoms 
produced, and in severe cases of infestation death 
supervenes. Clean cultivation in order to prevent the 
hibernation of the insect in weeds was found to result 
favourably in reducing the numbers of the pest, and is 
regarded as the most adequate controlling measure so 
far devised. 

In a paper of unusual interest in the Journal of 
Genetics, vol. Ti, No. 2, Miss I. Leitch. gives an 
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account of breeding experiments with some of the 
Princess Beans of Prof. Johann sen. The latter de¬ 
scribed a mutation having longer seeds, which arose in 
one of his pure lines, and bred true, showing it to 
have been homoz3*gous at the time of its origin. 
This long mutant (M) has now been crossed with its 
parent form (E). The seeds from the cross, containing 
F a embryos In F x seed-coats, show curves of distri¬ 
bution for length ranging from below the lowest limits 
of the pure line E to the upper limit of M. Further 
experiments show that a definite new type, X*, shorter 
and broader than E, is segregated out from this cross. 
The hybrids either split into M, X, and an inter¬ 
mediate type which goes on segregating, or they do 
not split at all; and the ratios indicate that a simple 
Mendelian difference is involved between M and E. 
The mutant type is found to differ not only in length 
of seed, but also in producing fewer seeds, and in 
being more liable to fungus attack. It is pointed 
out that the theory of loss of factors does not 
account for the nature of this mutation, and it is 
suggested that the absence of segregation, as de¬ 
scribed in certain cases, may have a cytological basis. 

The extensive series of memoirs brought together by 
Dr. Emil Abderhalden under the title of “Handbuch 
der biologischen Arbeitsmethoden 55 includes, as Ab- 
teilung 10, Heft 2, an illustrated work by O. Abel, 
of Vienna, on the methods of palaeobiological research 
(Urban and Schwarzenberg, Berlin, 1921, 30 marks). 
The external forms, adapted for special modes of life, 
exhibited by living animals are freely used as aids in 
restoring fossil remains. Striking examples of con¬ 
vergence are also given, where similarity of habit has 
induced an external similarity which might easily mis¬ 
lead where hard parts are alone preserved. Heil- 
mann’s walking Archaeopteryx, compared with the 
dinosaur Ornitholestes, is interestingly reproduced, 
but is surpassed by the author’s own reconstruction 
of a pterodactyl on a branch in the attitude of an 
Indian bat. The appeal throughout is from the fossil 
to the animate world, and under the influence of these 
pages we may see Machairodus stealing through our 
museum corridors, Belemnoids shooting backwards to 
pierce the entanglement of algae, and Coccosteus elud¬ 
ing study by a wave of its long-drawn tail. In 
Lieferung 28, which forms Heft 1 of the same Ab- 
teilung, Th. Arldt, of Radeberg, treats of the methods 
of palaeogeography. Palaeontology is here called in as 
an ally, but it must work hand-in-hand with con¬ 
siderations of general geology. None of the published 
palaeographic maps are reproduced, perhaps on account 
of their lack of resemblance to anything on the earth 
at the present day, This is, of course, due to our 
ignorance of topographic details, add the author is 
modestly content with a general essay on how to 
approach a very difficult subject, 

Mr. R. Lloyd Praeger’s account of the genus 
Sedum as found in cultivation, which fills 314 pages 
of the recent issue of the Journal of the Royal Horti¬ 
cultural Society (vol. 46, May, 1921), will interest the 
botanist as well as the gardener. The genus widely 
spread throughout the northern hemisphere, mainly 
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in temperate countries or on the mountains in lower 
latitudes, reaching the equator on the mountains of 
Central Africa and South America. About 500 species 
are at present known to the botanist. Mr. Praeger 
has, to the best of his ability, ransacked the gardens 
of the world, and has received and grown no less than 
151 species, of each of which he gives a full descrip¬ 
tion with a good illustration showing the habit of 
the plant and structural details of leaf and flower. 
Of this number only about twenty-seven are usually 
found in English and Continental gardens, though 
many of the rarer ones are of considerable interest or 
beauty. Further, there are great possibilities; among 
the many hundreds of new plants described in recent 
years from China, especially from the scarcely acces¬ 
sible western provinces, are at least ninety new 
species of Sedum which are known almost entirely 
from dried specimens in the herbarium. Mexico, 
which is now known to be extraordinarily rich in 
Sedurns, was until recent years a terra incognita , and 
many handsome species are in cultivation at Washing¬ 
ton and elsewhere, though almost unknown in Euro¬ 
pean gardens; The Sedurns are notorious for the 
ease with which a scrap will take root and grow; 
in many species detached leaves will produce a bud 
and root from their base, which speedily form a new 
plant. They are also very easy to cultivate, and few 
plants are better fitted to endure adverse conditions of 
soil and moisture. ' 

A map to show the chief sources of metals in the 
British Empire with diagrams of production for 1918 
has been prepared under the direction of the Mineral 
Resources Committee of the Imperial Institute 
(Messrs. G. Philip and Son, 5 s. 6 d. net, on paper). 
The sheet, measuring 35x44 in., contains a map 
of the world, excluding high latitudes, on Gall’s pro¬ 
jection, a number of inset maps, and diagrams of out¬ 
put for the chief metals and metallic ores. It is 
executed on a bold scale with a view to its utilisation 
as a wall-map for reference and educational purposes. 
One striking effect of the diagrams is to make it 
evident that, except in respect of gold, nickel, and 
perhaps tin, the British Empire output of no metal 
amounts to 50 per cent, of the world’s output; in 
many cases the proportion Is much lower. It is a pity 
that the figures for a more normal year could not 
have been utilised, 

Capt. J. B. L. Noel has recently laid before the 
Royal Geographical Society some notes from his own 
experience on the photographic equipment and 
methods of work for travellers. These notes are 
offered as an addition to the Instructions already con¬ 
tained In the society’s “Hints for Travellers,” and 
are well worth the study of anyone interested In the 
subject. For general purposes he advocates a quarter- 
plate camera, made of metal If possible, but otherwise 
well brass-bound, as giving better results with modern 
anastigmats and later enlargement to whole-plate size, 
than photographs of this size taken direct, with a 
great saving in both portability and rapidity of action. 
The tripod, however, should be as constructed for 
whole-plate cameras, and may easily be provided with 
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an azimuth circle and compass. The lens should be a 
convertible anastigmat with a between-lens shutter. 
For special “instantaneous” photography the reflex 
camera is replaced by a vest-pocket fixed-focus 
camera, which is the acme of portability and sim¬ 
plicity. The author deals, also with orthochromatic 
modifications, kinematography, and sundry other 
matters. “Development,” he says, “should always 
be carried out in the field within about fourteen days 
of exposure, and within six days in tropical countries.” 

Long-range forecasts issued officially in the early 
part of the autumn have, beyond doubt, been most 
thoroughly appreciated by the general public. The 
forecasts, issued on September 26 and 28, scarcely 
surprised those who have carefully watched the pro¬ 
gress made by the Meteorological Office in recent 
years, although the venture was bold. The Meteoro¬ 
logical Magazine for November contains an explana¬ 
tion of the long-range forecasts made, and deals with 
the weather- conditions * which led to the forecast, 
giving in detail the weather which followed. The 
circumstances are set out by Mr. E. V. Newnham, 
who is engaged in the Forecast Branch of the Meteoro¬ 
logical Office. An anticyclone was centred over the 
British Isles and low-pressure systems ’ existed over 
Iceland as well as in Scandinavia and in the neigh¬ 
bourhood of the Azores. The occasions of similar 
conditions in September were tabulated for several 
years, and the duration of later fine weather was 
noted for stations in England south of the Mersey 
and Humber. The time elapsing before the com¬ 
plete break up of the fine spell over eastern England 
was only in one instance less than a fortnight. In* 
the recent September long-range forecasts there was 
a temporary break in the south-west. in some places 
on the seventh and eighth days. In northern England 
appreciable rain fell on the eighth and ninth days. 
Over eastern and central England south of the* 
Humber a definite break-up had not occurred on 
October 14. The ten-day forecast issued on Sep¬ 
tember 26 for the southern half of the kingdom was 
not altogether a success, but the fourteen-day fore¬ 
cast for the eastern and central parts of England 
Issued on September 28 was decidedly successful. 
Beyond doubt similar forecasts will be made in the* 
future as opportunity is afforded. 

“The British Journal Photographic Almanac”' 
makes its appearance as usual, and continues to be* 
the indispensable book of reference for all who are 
in any way concerned with the practice of photo¬ 
graphy. The editor has few notable departures to* 
chronicle for the past year. The chief of those men¬ 
tioned is the process of desensitising exposed plates, 
so that development may be carried on in a much 
brighter light than is otherwise permissible. In the- 
“ Epitome of Progress ” attention is directed chiefly 
to practical details, as the more strictly scientific 
matters are now being systematically recorded In 
“Photographic Abstracts” prepared by the Scientific- 
and Technical Group of the Royal Photographic 
Society. We congratulate the editor on his “History* 
in Brief of Photographic and Photo-mechanical Pro- 
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cesses,” for no one can properly appreciate any sub¬ 
ject unless he is acquainted with at least the outlines 
of its history. The tables given in this almanac are 
so numerous that some of the older ones have occa¬ 
sionally to be omitted to make room for others, but 
the omission is largely compensated for by a list of 
those not included, with the most recent year of the 
almanac in which each may be found. 

A chemical examination of a Babylonian glass vase 
of a date approximately 1000 b.c. is described in the 
Ckemiker Zeitung of November 15 by Dr. F. Rathgen. 
It appears to have been formed by the application of 
soft glass to the outside of a clay shape, and has 
been but little attacked by the soil-water. The glass 
was white and opaque, the presence of microscopic 
white fused spherules being observed. Analysis gave 
silica, 73133; alumina, and ferric oxide, 1178; calcium 
oxide, 5-86; potassium and sodium oxides, 4*46; and 
cupric oxide, 3*88. The vase was decorated by oval 
to circular lenticular pieces of glass fused on the 
body. A piece of magnesite from the same period 
showed borings which indicate the use of a tubular 
boring instrument with the addition of an abrasive, 
possibly quartz. Such instruments, belonging to the 
Neolithic period, have previously been described. A 
finger-ring of metallic tin is also referred to. A 
method of detecting indigo in coloured fabrics, depend¬ 
ing on its sublimation in a current of carbon dioxide 
at 230° C., showed its presence in the garment of an 


Egyptian princess of the year 1000 b.c.. Indigofcra 
argentea occurs in Egypt. 

Generally speaking it is found more economical to 
utilise the whole of the available head in a reservoir 
system intended for domestic water supply to over¬ 
come the frictional resistance in the supply mains, 
rather than to attempt to use it also as a source of 
power. Occasionally, however, where multiple re¬ 
servoirs are used, and where these are at different 
elevations, or where a constant flow of compensation 
water is available, it is possible to develop an appre¬ 
ciable amount of power at the expense of a head which 
would otherwise be wasted. An interesting example 
of this is to be found in connection with the water¬ 
works of the Bradford Corporation in the higher 
reaches of the Nidd. FIere advantage has been taken 
of an existing high-level reservoir at the head of 
the Nidd Valley. The new reservoir is now under 
construction at a lower level, and the discharge from 
the higher reservoir is being utilised to drive a hydro¬ 
electric plant, which will supply the power required 
for operating the ropeways, cranes, crushers, and 
other machines required for the building of the dam, 
and for lighting the improvised village where the 
workers will live. The power-house contains two 
300 h.p. turbines, each directly coupled to a three- 
phase alternator of 200 kw. capacity at 2200 to 2400 
volts. Messrs. Vickers, Lid., have been responsible 
for the construction of the hydro-electric scheme. 


Our Astronomical Column. 


The January Meteors. —Mr. W. F. Denning 
writes:—‘"The opening nights of every New Year 
are marked by an abundance of meteors, though they 
vary in number at different returns, and are some¬ 
times altogether obscured by clouds. The best time 
to look for them at their next appearance will be in 
the two hours preceding 7 a.m. on January 4, but 
they may also be plentiful on the morning and evening 
of January 3. This particular shower furnishes con¬ 
spicuous objects with long flights of moderate speed. 
The radiant point is usually in 230°+54°, and this is 
near the northern horizon at about 8.30 p.m. An 
hour before sunrise, however, the position is high in 
the north-east and situated far more favourably for the 
distribution of meteors. 

44 This particular system has not been hitherto asso¬ 
ciated with any known comet, but it is highly probable 
that it is connected with some body of this kind which 
existed in past times, and possibly exists to-day.” 

The shower appears to have become definitely Visible 
at an earlier period than usual at this return. 

On December 20 a bright meteor was seen by Miss 
Cook at Stowmarket and by Mr. F. Sargent at the 
University Observatory, Durham. A comparison of 
the recorded paths indicates the radiant point at 
229° 4 - 6 o° and the height of the object from 72 to 
55 miles over the region of Surrey. 

On December 23 several meteors, including a bril¬ 
liant one at 8 p.m., were observed from Bristol from 
the same shower, and there seems no doubt that the 
display of Quadrantids is prolonged over a rather 
considerable period,, though it furnishes a really 
abundant display over a few hours only. 
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The Furthest Cluster.— The cluster N.G.C. 7006 
has the distinction of being the most remote celestial 
object of which the distance has been determined 
in a manner that inspires some confidence. Dr. Har¬ 
low Shapley and Miss B. W. Mayberry contribute an 
article on it in Proc. Nat. Acad. Sci., May, 1921. It 
is on a line from a to 7 Delphini, prolonged to twice 
the distance between them. The distance in kilo- 
parsecs by five independent methods is given as 
follows :— 

Distance kp. „ Method. 

67 Parallax-diameter correlation. 

71 Photog. magnitude brightest 25 stars. 

62 Photo-vis. magnitude brightest 38 stars. 

63 Integrated visual magnitude. 

69 Median magnitude of 11 Cepheids. 

The mean of all the methods gives 66*4 kiloparsecs, 
or 21; thousands of light-years. 

The first and fourth methods have little a priori 
weight, and are merely used because experience shows 
that the linear magnitudes and absolute luminosities 
of globular clusters vary only between narrow limits. 

In the fifth method the measured median magnitude 
is 18*96, and the assumed absolute magnitude is 
-0-23, derived from the study of similar stars in 
other clusters. 

The assumption that there is no sensible absorption 
of light in the intervening space is supported by the 
fact that the colour indices of the brighter stars are 
quite comparable with those of stars in the sun’s neigh¬ 
bourhood. Absorption would tend to make them 
redder. 
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Prize Awards of the Paris Academy of Sciences for 1921 


A T the annual public meeting of the Paris Academy 
of Sciences the prizes and grants for 1921 were 
awarded as follows:— , . 

Mathematics.—' The Francoeur prize to Rene baire, 
for his work on the general theory of functions; the 
Bardin prize was not awarded, as no memoir on the 
question set was received. 

Mechanics.—The Montyon prize to Edmond Fouche, 
for his studies on the theory of rectifying columns m 
fractional distillation; the Poncelet prize # to Emile 
Jouguet, for his work as a whole; the Boileau prize 
to Edmond Maillet, for his work on subterranean and 
fluvial hvdraulics; the Pierson-Perrin prize between 
Jean Aubert, for his work entitled “Probability in 
Shooting in War,” Denis Eydoux, for his works on 
general and applied hydraulics, and Albert Thuloup, 
for his works on the resistance of materials and his 
study on elastic doublets. 

Astronomy. —The Lalande prize to Paul Stroobant, 
for the whole of his work in astronomy; the Ben¬ 
jamin Yalz prize to Jean Trousset, for his experi¬ 
mental work on double stars and the errors of divided 
circles, and for his studies on the eighth satellite of j 
Jupiter and the moon’s motion; the G. de Ponte- 5 
coulant prize to A. C. D. Crommelin, for his astro¬ 
nomical work as a whole. 

Geography.— The Gay prize to Georges Perrier, for 
his work in geodesy, especially in connection with 
the measurement of an arc of meridian in equatorial 
America. In the absence of candidates fulfilling the 
very special conditions of the founder, the Tchihatchef 
foundation is not awarded. 

Navigation. —The prize of 6000 francs between 
William Loth (4000 francs), for his inventions con¬ 
nected with navigation, especially for his method of 
guiding ships into ports, and Rene Mesnv (2000 
francs'), for his work on radiogoniometrv; the Plumey 
prize to Paul Dumanois, for his memoir on the deter¬ 
mination of a criterion of general fatigue of internal 
combustion motors. 

Physics. —The Gaston Plante prize to Cyrille Guil- 
bert/for the whole of his work on electricity; the 
Hubert prize to Jean Baptiste Pomey, for his books 
on electrical theory and wireless telegraphy and tele¬ 
phony ; the Henri de Parville prize to Paul de la 
Gorce, for his experimental researches on the electro¬ 
chemical equivalent of silver, testing of dielectrics, 
photometry of electric lamps, and the determination 
of the harmonics of an alternating current; the 
Hughes prize to Joseph Bethenod, for his work in 
wireless telegraphy; the Clement Fdlix foundation 
to Maurice de Broglie, for the continuation of his re¬ 
searches on the X-rays. 

Chemistry. —The Montyon prize (Unhealthy Trades) 
to the late" Lucien Yille" (2500 francs), for his work 
on poison gas; Jean Pougnet receives an honourable 
mention (1500 francs), for his contribution to the 
chemical study from the manufacturing point of view 
of some chemical war products; the Jecker prize to 
Jean Eugene L^ger, for his researches on organic 
chemistry; the Cahours foundation, encouragements 
of 1500 francs to Charles Courtot, for his researches 
on the fulvene series, and to Charles Dufraisse, for 
his work on ethvlenic stereoisomerism; the Berthelot 
prize to Mme. Ramart-Lucas, for her work in organic 
chemistry; the Houzeau prize to Pierre Jolibois, for 
his researches in inorganic and physical chemistry. 

Mineralogy and Geology.— The" Cuvier prize to 
Alexandr Petrovic Karpinskii, far his work ^in 
palaeontology and geology; the Delesse prize to Lucien 
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Mavet, for his geological work; the Victor Roulin 
prize to Louis Mengaud, for his memoir,^ 
p-eolomques dans la region cantabrique , the Josepn 
tabbe \rize to Edouard Alfred Martel, for his new 

treatise on subterranean water. _ < f Douin 

Botany. —The Desmazieres prize to Robert Douin, 
for his researches on the Marchantra; the Monta ne 
orize between Rene Maire (1000 francs), for his work 
on the mycological flora of northern Africa and 
G Bioret (500 francs), for his memoir entitled Le 
developpement et la biologie des S f aphi<iee s cor 1- 
roles ■ the Thore prize to Samuel Buchet, for his 
re earches on the Myzomycetes of France; the de 
Coincv prize to Henri Chermezon, for the whole of 
Ws botanical researches; the Jean de Ruiz de Layison 
prize to Raoul Cerighelli, for his memoii on root 
respiration and the application of these researches to 

«•-Th^Da 10 Gama Machado 

SpoV”^c«* *r e s.“g» h , e .0 

Armand Krempf, for his researches on the growth of 

^Medicine and Surgery.— ^Rntyon prizes to Emile 
Roubaud (2500 francs), for his work “1 Mender 
paludism in France, Celesta biem and Raoul Jtocier 
(2500 francs), tor their memoir on Le service d 
hnte du groupe d’armees Fayolle en 191b. ana 
Edouard Bourdelle (2500 francs), for his book on the 
regional anatomy of the domestic animals part 3 » 
the pig. Honourable mentions (i 3 oo fiancs) to 
Edouard Antoine, for his work entitled Les iecto- 
colites graves Marc Rubinstein, for his practical 
treatise of serologv and serodiagnosis; and Arthu 
Vernes for his atlas of syphilimetry. Citations to 

mercury sphvgmo-manometer; and to Henii \ eiu, 

| for his' work on Moroccan veterinary pathology. An 
; encouragement (1000 francs) to Mile. Augustine Forget 
! Barria founder and director of La reeducation 
! de la parole-, the Barhier prize to Ernest Sacqudpte, 
for his researches on gas gangrene; the Bit.ant prize 
i (fooo francs accumulated interest) to Edouard Dujardin- 
Beaumetz and Edouard Joltrain for their work m con- 
! nection with an outbreak of bubonic plague, the 
P j qrr i r)rize to Xavier Delore and Andre Chalier, t 
! S 2 r memoir on congenital tuberculosis; the Mege 
prize iT no? awarded f the Bellion prize equally be- 
Iween Etienne Ginestous, for his practical treatise of 
ocular hygiene, and Georges Rosenthal, for his vork 
on tracheo-fistulisation; the Baron Larrev prize to 
Georges Ferry, for his memoir on aviators disease, 
the Argut prize to Francois Foveau de Courmelles, 
for his work on radium and X-rays in connection with 

^'Physiology. —The Montyon prize to Henri Pidron, for 
| his work on the reflexes; the Lallemand prize to 
Georges Guillain and Alexandre Barre, for their book, 
j “Travaux neurologiques de guerre ”; the Philipeaux 
I prize to Edouard Grvnfeltt, for the whole of his wor^ 
on the anatomv and physiology of the vertebrate eye, 
the Fanny Emden prize is not awarded. 

Statistics .—The Montyon prize to Gabriel Letain- 
turier, for a hook entitled “Two Years’ Work in the 

Yonne during the War.” . 

Historv and Philosophy of Science—The Binoux 
prize to' Alfred Rouxeau, for two books entitled 
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“Laennec before 1S06 ” and u Laennec after 
1806.’ 1 

Medals, —The Arago medal to Auguste Pavie, for 
the eminent services which he has rendered to science 
and to France by his explorations in Indo-China. 

General Prises. —Prize founded by the State : Grand 
prize of the physical sciences. No memoir was re¬ 
ceived on the subject set, but two honourable men¬ 
tions (1500 francs each) are awarded to Paul Honore 
Fritel, for his works on the palseobotany of the Paris 
Tertiary, and to Pierre Marty, for his researches on 
the fossil flora of the Cantal. The Petit d’Ormoy 
prize (pure and applied mathematics) to the late 
George Humbert, for his work as a whole; the Petit 
d'Ormoy prize (natural science) to Marcellin Boule, 
for the whole of his work in palaeontology; the Le 
Conte prize to Georges Claude, for his numerous in¬ 
ventions and applications of science to industry; the 
Jean Reynaud prize to the late Yves Delage, for the 
whole of his scientific work; the Baron Joest prize 
to Jacques Duclaux, for his researches and memoirs 
on colloids; the Parldn prize to Fernand de Montessus 
de Ballore, for his work in seismology; the Saintour 
prize to Pierre Boutroux, for his work in mathematics 
and the history and philosophy of science; the Henri 
de Parville prize to Camille Martinot Lagarde, for his 
publications on aviation motors; the Lonchampt prize 
to Augustin Damiens, for his researches on the 
bromine existing normally in animal tissues; the 
Wilde prize to Ferdinand Canu, for his study of the 
fossil bryozoa; the Gustave Roux prize to Louis Eble, 
for his meteorological work; the Thorlet prize to 
Adolphe Richard, for his work in bibliography. 

Special Foundations. —The Lannelongue foundation 
(accumulated interest) between Mmes. Cusco and Ruck. 

The Laplace prize to Pierre Rene Ricard and Jean 
Louis Joseph Edmond Berfhelot; the L. E. Rivot 
prize to Pierre Rend Ricard (750 francs), Jean Louis 
Joseph Edmond Berthelot (750 francs), Michel Ray¬ 
mond Hippolyte Clovis Duhameaux (500 francs), 
Pierre Jules Lion (500 francs), Jean Pierre Paul 
Chapouthier (750 francs), Jean Gustave Marie de Seze 
(750 francs), Jean Emile Lecoannet (500 francs), and 
Gaston Albert Oudotte (500 francs). 

The Trdmont prize (1000 francs) to Louis P. Clerc, 
for his work entitled “The Applications of Aerial 
Photography ”; the Gegner foundation (arrears of 
interest) to Ernest Lebon; the Henri Becquerel prize 
to Camille Flammaripn, for the wdiole of his work; 
the Charles Bouchard foundation to Maxime Mdnard, 
for his work in radiography. 

The Bonaparte Foundation .—The committee has 
examined twelve applications for grants from this 
fund and recommend the following (1) 2000 francs 
to Fernand Blanche!, for his researches on the detailed 
geological structure of the Escreins massif (High 
Alps); (2) 10,000 francs to the Fdddration franqaise 
des Societes des Sciences naturelles, as a contribution 
to the publication of the “ Faune de France.” 

The Loutreuil Foundation, —(1) Grants to establish¬ 
ments mentioned by the founder :— 


National Museum of Natural History.—6000 francs 
to Paul Lemoine, for geological researches on the 
Paris basin.' 2000 francs to Ferdinand Le Cerf, to 
assist him in pursuing his researches on the AEge- 
riidse by the study of the collections in England. 

National Veterinary School at Lyons.—2000 francs to 
this establishment for completing the grant made in 
1918 for the purchase and installation of a kinemato- 
graph for teaching purposes. 2000 francs to Frangois 
Maignon, for his researches on opotherapy and avita 
minosis. 1500 francs to Armand Porcherel, for his 
studies on mules. 

National Veterinary School of Toulouse.-—3000 francs 
to Jean Sendrail, Andre Martin, and Robert Lasserre, 
for their researches on various parasites of the Tou¬ 
louse region and the diseases caused by them. 1500 
francs to Charles Hervieux, for his studies on the 
transformation of chlorophyll in animals* - 

1(2) Grant accorded to establishments* called to the 
committee of the foundation by the President of the 
Institute :— 

Conservatoire national des Arts et Metiers.—3000 
francs to L6on Guillet, for an installation for the 
study of magnetism and the examination of metal 
fractures. 

(3) Grants made on direct application :— 

6000 francs to Louis Bazy, for his researches on 
the application to surgery of the data acquired in 
general bacteriology. 

2000 francs to Louis Bedel, for the study of the 
fauna of the Seine basin. 

5000 francs to the Socidtd des Amis du Laboratoire 
des Essais mechaniques et mdtallurgiques de Grenoble, 
to contribute to the organisation of a laboratory. 

3000 francs to the Journal des Observatenrs. 

2500 francs to Jean Charcot, for the purchase of 
instruments to be placed on ships in the Navy in 
view of oceanographic researches. 

5000 francs to Henri Deslandres, for his studies on 
! the ionisation of the air. 

6000 francs to the Ecole sup^rieure d’A^ronautique 
et de Construction mdchanique, for the purchase of a 
Le Chatelier apparatus required for the micrographic 
study of metals. 

10,000 francs to the Fdd^ration franqaise des 
Soci 4 tds des Sciences naturelles, for the publication of 
the “Faune de France.” 

8000 francs to the Institut agricole de Beauvais, to 
develop agricultural experiments. 

4000 francs to the Institut industriel du nord de 
la France, to improve the scientific equipment of this 
establishment. 

3000 francs to Armand Lambert, for the revision of 
the calculations of the catalogue of fundamental stars. 

xo,ooo francs to the Observatorv of Ksara, to en¬ 
able it to resume its normal working. 

5000 francs to the Socidt 4 de Gdographie, for the 
! publication of various maps. 

15,000 francs to the Acad^mie des Sciences, for 
printing the catalogue of the inventory of the scientific 
: periodicals of Paris. 


Anthropology at the British Association. 

CECTIO^ H (Anthropology) met under the presi- ' proceedings largely depends. Notwithstanding this un- 
uencv of the Right Hon. Lord Abercromby, Sir fortunate omission, a full and interesting programme 

i a T* eS ~ 5 azer ,’ . ® been announced to preside, attracted good audiences and gave rise to much valu- 

finding himself unable to attend the meeting. Owing able discussion. 

•^ or ^ Abercromty’s acceptance of Of the three organised discussions included in the 
° , no °PP° r t f u nity to prepare an address, programme reference has already been made in these 

ana the sectional programme consequently lacked this columns to two, namely, Sir Richard Temple’s appeal 
important item, upon which the success of the sectional ;; for an Imperial School of Applied Anthropology and 
NO. 2722, VOL. 108] - s . , 
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the discussion on “ The Origin of the Scottish 
People,” held in joint session with Section E (Geo¬ 
graphy). The third discussion—on totemism—was 
initiated by Sir William Ridgeway. He said that 
some years ago he had pointed out that vegetation 
spirits and totemic beliefs were secondary to a primary 
belief in the continued existence of the soul after 
death and in its transmigration. The sacredness of 
certain rocks, trees, plants, and the like depended 
upon the belief that they were the abode of the 
spirits of those who were buried under or near them 
or were killed near them. Totemism arose from a 
like belief. The bodies of the dead were left to be 
devoured by wild beasts, and it was believed that 
the spirits inhabited their devourers. In other cases 
it was still believed that the spirits of the dead entered 
or dwelt in certain animals or trees. Sir William 
Ridgeway’s theories appeared to be generally accept¬ 
able to his hearers with the exception of Dr. Hart- 
land, who, without entering into a detailed discussion 
of the evidence in. support of the theory, pointed out 
that It made totemism later than and dependent upon, 
the belief in the immortality of the soul, which is 
not a primary or fundamental belief in primitive 
religion. On the other hand, Dr. Rivers gave whole¬ 
hearted support to Sir William Ridgeway’s view, 
laying particular stress upon the element of re¬ 
incarnation. Totemic peoples were averse from eating 
their totem, as it would be cannibalism. The strong 
impression made upon the community by the personality 
of the ancestor with whom the totemic cult originated 
suggested that he was the representative of a higher 
culture coming from outside the community. Dr. 
Haddon suggested that the hero-cult of Eddystone 
Island, which had been mentioned as cutting across 
the totemic cult, was probably a graft on an earlier 
hero- or ancestor-cult. Dr. Donald MacKenzie 
pointed out that beliefs connected with holy trees 
and other objects did not necessarily connote a 
totemic belief, and Mr. H. A. Migeod referred to the 
absence of totemism among the peoples of West 
Africa. 

Among other ethnographical papers considerable 
interest attached to the two communications by the 
Rev. J. Roscoe, dealing with work of the Mackie 
Ethnological Expedition to Uganda. Of these, one 
gave a popular summary of the results of investiga¬ 
tions among the peoples of Ankole and Bunyoro, and 
described in detail the milk ceremonial of the dominant 
pastoral tribes. He suggested that these peoples may 
be connected with the Galla, and through them with 
ancient Egypt. Wherever they are found they are 
the dominant race, having subdued and enslaved the 
aborigines. In some districts they avoid inter¬ 
marriage, and the two clearly differentiated races are 
found side by side. The expedition had succeeded Jn 
finding a line of demarcation between the pastoral 
people of the Lake region and the Somali, Nandi, 
and Masai tribes, who are of the same origin. In 
his second paper Mr, Roscoe dealt with the death 
ceremonies of the tribes of the Lake region, which 
are based upon the belief in ghosts—the only super¬ 
natural being in which the native believed. The 
Bagesu are ceremonial cannibals, and eat their dead 
lest the ghost do harm to the young people of the 
family. In Ankole, Bunyoro, and Buganda the ghosts 
are propitiated by various forms of offering. An im¬ 
portant paper by Mr. T. F. Mcllwraith also dealt 
with African death rites. As the result of an analysis 
of the ceremonial of West Africa and the Congo, he 
suggested that the sporadic custom of preserving the 
bodies of chiefs, combined with the occasional use of 
a coffin, the anthropomorphic figure, and sometimes 
the use of representations of the deceased, point to 
NO. 2722 , VOL. I 08 ] 


the possibility of influence from ancient Egypt, which 
may have spread inland from the coast; this would 
account for the absence of similai practices in East 
Africa. If, however, the diffusion took place by land, 
their absence in that area would be due to the influx 
of the pastoral tribes. An interesting paper by Mr. 
F. \Y. H. Migeod dealt with the ceremonial avoidance 
of contact with the ground as practised in different 
parts of Africa on a variety of occasions. The author 
was not, however, able to suggest any one general 
reason for'the practice. A communication presented 
on behalf of Mr. M. W. Hilton-Simpson described a 
primitive ‘‘water-clock” in the form of a bowl in 
use among the Shawia of Algeria. In the bottom 
of the bowl is a hole through which water penetrates 
until the bowl fills and sinks. This “clock ” is used 
in connection with the regulations of the water-supply 
for irrigation; each landowner Is entitled to a definite 
number of “sinkings,” after which the water is 
turned off. The bowls, which are the property of 
the community, are now often made of zinc, but old 
specimens are of beaten copper. The author attributed 
a considerable antiquity to this method of time- 
measurement. 

Dr. W. H. R. Rivers described the Melanesian 
system of land tenure, with special reference to the 
customs of Ambrim and Eddystone Island. In the 
patrilineal societies of these islands the system of land 
tenure is essentially communistic, and agrees with 
the type of tenure found in the matrilineal parts of 
the archipelago. On the other hand, ownership of 
trees may be assigned to individuals by a religious 
ceremony, and is distinct from ownership of the 
land. Dr. Rivers held that the system was a com¬ 
promise-formation between the communism of the 
indigenous population and the individualism of immi¬ 
grants. Mr. Lewis Spence discussed the sources of 
our knowledge of the religion of ancient Mexico. 

Aspects of Scottish folk-lore formed the subject of 
two communications. Canon J. A. MacCulloch dealt 
with the attitude of sixteenth- and seventeenth-century 
folk-lore to fairies and witches, attributing the 
common ban which the people placed upon fairies.and 
witches alike to the ecclesiastical attitude which 
regarded them both as equally connected with the 
powers of darkness; and Dr. Donald MacKenzie 
discussed the peculiar features of Scottish folk-lore, 
[with special reference to its differences from that of 
Ireland, and the evidence which, in his opinion, it 
exhibited of culture drifting. It is interesting to note 
that whereas pork was eaten freely in Ireland from 
the dawn of history, it was, and in certain localities 
still is, tabu in Scotland. : 

Apart from the discussion on “The Origin of the 
Scottish People,” only two communications dealt with 
the physical side of the science, but both these were 
of considerable interest. Dr. Nelson Annandale ex¬ 
hibited photographs of physical types, part of a series 
which had been formed in the Zoological Department 
of the Indian Museum at Calcutta, and suggested the 
institution of similar series In other localities for 
educational and scientific purposes; and Miss Fleming 
discussed the necessity for recognising modifications 
in the standards of race distinction in the case of 
women, particularly in connection with the ages at 
which alterations take place in skull form, in the 
•shape of the head, and in coloration. 

The archaeological papers presented to the section, 
as is usual, attracted considerable attention, and with 
good reason. Prof. Baldwin Brown, in a paper of a 
more philosophic type than is' common * in the pro¬ 
ceedings of the section, discussed the rationale of 
primitive art, with special reference to recent dis¬ 
coveries, and pointed out that, being of practical use to 
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the individual and the race, it was, in a sense,_ forced 
on them. It was thus in conflict with the idea of 
the freedom of artistic activity—the corner-stone of 
current artistic theory. Mr. Miles Burkitt described 
the new painting of Palaeolithic age found in the 
Pyrenean cave of Trois Freres. The painting por¬ 
trays a number of animals arranged as a frieze and 
the figure of a masked man with stag’s antlers on 
his head and with a tail which the author compared 
with the early Gallic god, always shown as masked, 
and the Cretan god of Minoan times. This figure 
elicited some interesting remarks from Miss Murray 
on the possible existence of a witch-cult in Palaeo¬ 
lithic times. Mr. Leslie Armstrong exhibited a re¬ 
production of the engraved flint found last year at 
Grime’s Graves. 

As a preliminary to the excursion made by 
members of the section to the excavations on Traprain 
Law, Mr. Alex. O. Curie gave an account of the 
earthworks and settlements on this site, and described 
the magnificent hoard of fourth-century silver plate 
discovered there and believed to have formed part 
of the booty pillaged by Saxon pirates from Gaul. 


Among other communications on archaeological sub¬ 
jects mention must be made of Miss Murray’s account 
of her investigations in Malta, which brought to light 
the site of a megalithic temple at Boy en Nadur, ^on 
the Bay of Marsa Scirocco, and Dr. T. Ashby’s account 
of the year’s work in Italy and Tunisia, which has 
given us, particularly at Ostia and Pompeii, much 
fresh evidence as to Roman domestic architecture. 
Mr. J. Whatmough dealt with the functions of the 
Rehtia, the Yenetic goddess of healing, suggesting 
that the so-called “nails” and “wedges” associated 
with the cult are to be explained as a specialised type 
of votive hair-pins with pendant axe-shaped talismans. 

Mr. Stanley Casson gave a descriptive account of 
a journey through Macedonia undertaken under the 
auspices*of a committee of the Association with a 
view to archaeological investigation. Excavations of 
a cemetery at Chauchitsa produced a large number 
of objects of the Iron age, including bronze orna¬ 
ments, pottery, hand- and wheel-made, some gold, 
and a little iron. These finds throw an interesting 
light upon the culture of Macedonia and its relations 
with Greece at this period. 


Valency Bonds and the Mechanism of Organic Reactions. 


J N recent vears the significance of the conventional 
bond in'the structural formulae of organic com¬ 
pounds has been the subject of much^ speculation, 
more particularly in reference to the view that the 
bond corresponds with the field between two opposite 
electrical charges associated with the chemically com¬ 
bined atoms. "The electrical conception of the valency 
bond has been further developed in a very interesting 
manner by Prof. A. Lapworth (Manchester Memoirs, 
vol. 64, No. 3, 1920) with the object of explaining the 
mechanism of the reactions of organic compounds. 

Certain reactions, such, for example, as those of 
carbonyl compounds wfith electrolytes, suggest that the 
carbon atom of the carbonyl group is more electro¬ 
positive than the oxygen atom of this group, in that 
the carbon atom invariably enters into combination 
with the negative ion. The relative polar character 
which the two atoms seem to display at the moment 
of chemical change may thus be indicated by ascribing 
-f and — signs to the carbon and oxygen atoms 
respectively. Other reactions—for example, the aldol 
reaction—suggest that the hydrogen atom in the group 
ICH*CO* is positive relatively to the carbon atom 
with which it is in combination, and it would there¬ 
fore seem that the group in question can be repre¬ 
sented by the formula 

V x 

h-oc:o 
+ - + - 

in which the contiguous carbon atoms have opposite 
polarities. There is a good deal of evidence in favour 
of the existence of such latent polarisation in pairs of 
contiguous carbon atoms, and of the view that the 
carbonyl group tends to develop alternate negative 
and positive polarities in all the carbon atoms of any 
chain with which the carbonyl group is associated. 

Similar effects are produced by the *NO a , *S 0 3 «, 
and *CN groups, and it would seem that the divalent 
oxygen and tervalent nitrogen atoms are the directing 
or “key atoms” to which the development of the 
alternating latent polarisation is to be referred. The 
halogens are much less effective than oxygen and 
nitrogen, whilst hydrogen apparently exercises a 
perceptible influence of the opposite kind. 

The extension of the influence of the “key atom ” 
over any considerable range seems to require for its 
fullest display the presence of double bonds, usually 
NO. 2722 , VOL. IOS] 


in conjugated positions. The conjugated structure of 
aromatic compounds affords ample scope for the 
directing influence of the “key atom,” and the be¬ 
haviour of aromatic compounds is quite in accordance 
with the predictions of the underlying general prin¬ 
ciple to which Lapworth has given the name of the 
“principle of induced latent polarities.” It is shown 
that this principle affords a very plausible explanation 
of many groups of well-known reactions. 

The mechanism of organic reactions is also dealt 
with in the same volume (No. 4) by Prof. R. Robinson 
in a paper on “The Conjugation of Partial Vkileneies.” 
The views put forward by this author have a close 
connection with the above' theory of the development 
of latent atomic polarisation by induction. It is 
assumed that reactive (activated) molecules are those 
in which a rearrangement of valencies or a change 
in the position of the electrons has taken place. Such 
rearrangement or change in position is synonymous 
with the development of partial valencies. To illus¬ 
trate by a simple example, it is suggested that whereas 
the normal molecule of hydrogen chloride is repre¬ 
sented bv the formula H*C 1 , the activated molecule 
is symbolised by * — H • * • • Cl • • •, in which the dotted 

lines represent partial valencies of which that of 
hydrogen is positive and that of chlorine is nega¬ 
tive. The author shows that the mechanism of many 
important reactions can be readilv interpreted in terms 
of such activated molecules. In particular, mention 
may be made of the phenomena of conjugation, the 
representation of which is considerably simplified, 
whilst at the same time the conception of a con¬ 
jugated system is widely extended. From the 
author’s point of view, conjugation consists, in fact, 
of the transfer of a free partial valency (or latent 
polarity) to an adjacent carbon atom or to other 
carbon atoms more widely removed, and in theory 
there is no limit to the transmission of reactivity 
within the limits of the molecular aggregates. 

Whether it is preferable to speak of the induction 
of latent polarisation or the transfer of partial 
valencies is not a matter of the first importance; it 
mav be taken for granted, however, that the views 
outlined bv Lapworth and Robinson will be of great 
value in obtaining further insight into the mechanism 
of the reactions of organic compounds. 

H. M. D. 
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Agriculture in the Maryut District, West of Alexandria. 1 


'T'HE coast district lying to the west of Alexandria 

-*■ and known as Mareotis was well known in 
Graeco-Roman times and for long after for its gardens 
and vineyards, and even down to the time of the 
Arab historian Makrisi figs and grapes from there 
were sold in Alexandria. For several centuries, how¬ 
ever, it has been a barren waste except for small 
patches of barley raised by the nomad Arabs in the 
more-favoured spots when the winter rains are plenti¬ 
ful. In the report under notice an account is given 
of an examination made by the Geological Survey 
and the Ministry of Agriculture of Egypt to deter¬ 
mine whether the area offered any prospect of a 
remunerative return from dry farming or from irriga¬ 
tion by the extension of the westernmost canal of the 
delta system, the Nubariya. 

The district which the report covers is a belt about 
15 km. wide on the shore of the Mediterranean, and 
it extends from Alexandria to a point about too km. 
to the westward. Starting from the sea-shore, there 
is, first, a series of white dunes formed of small 
rounded oolitic grains which, by the action of the 
winter rains, unite to form masses of more compact 
rock. Behind these dunes, which do not exceed 
10 metres in height, is a narrow" depression which 
is of considerable fertility. Farther* inland is a higher 
limestone ridge, where numerous ruins indicate that 
it vvas once w T ell populated. The main depression lies 
behind this ridge, and is about 4 km. -wide; figs and 
barley sire cultivated on the slopes on either side of 
the saline marsh w T hich occupies the central portion 
of the depression. 

The rainfall, wffiich is limited to the months 
October-March, varies considerably from year to year, 
ranging from 100-300 mm., and 'if rain'is scanty in 
November the barley, which is sown as soon as’ the 
October rains occur, may yield a very poor crop. 

} “ The Soils and Water Supply of the Maryut District. West of 
Alexandria.” By Dr. W. F. Hume and F. Hughes. (Cairo : Government 
Press, 1921.) 


Full details are given of the physical character of 
the soil in many parts of the district and at various 
depths, but what controls all extension of vegetation 
is the presence of intensely saline water at or near 
sea-level. On account of this the cultivation of any 
considerable area is difficult, and the Arabs are able 
to utilise only the more favoured spots to raise their 
crops. While it seems probable that about 12,000 acres 
might be brought under cultivation by the extension 
of the Nubariya Canal, parts of this area w-ould be 
too stony for satisfactory cultivation. Generally 
speaking, a more detailed study of this part, together 
/with more extended contoured surveys, will be neces¬ 
sary before any decision can be reached as to the 
desirability of irrigation on this part of the desert 
margin. 

A trial of dry farming w T as made in the Maryut 
district in the seasons of 1917-18 and 1918-19, but lack 
of rain in November seriously damaged the crops. 
The conclusion was reached that such methods are 
not likely to be successful owing to the variable 
character of the rainfall and the patchy nature of 
good soil. 

By sinking wells and utilising the winter rainfall 
fruit-gardens could probably be developed, and this 
was the principal form of cultivation in ancient times. 
Over a large area numerous artificial mounds enclose 
rectangular areas ( karm ), wffiich were certainly at one 
time gardens. These were watered from wells and 
from the run-off after winter rains had fallen on the 
enclosed land and some of the water had been con¬ 
served in the central area. 

Though the investigation has not led to a prospect 
of a large extension of Egypt’s cultivable area, it has 
placed our knowledge of the Marvut district on a firm 
basis, and has shown what developments there are 
possible. The report is well illustrated by maps and 
photographs wffiich show the character of this coast 
region. 


Fisheries 

COME notable papers on marine biology of interest 
^ in fishery investigations are contained in the last 
number of the Journal of the Marine Biological Asso¬ 
ciation. Mr. E. Ford takes up a matter that has 
hitherto received very little attention—the life-history 
of^ the dogfishes. Now that these animals are being 
utilised as human food (particularly the spur-dog, 
which enters the markets as “flake 55 ) their biology 
has utilitarian value, and this paper is, therefore, of 
much interest. The author deals mainly with phases 
in the reproductive cycles of the common species (the 
spur-dog, the rough-dog, the nurse-hound, and the 
sweet-william). The spur-dog and nurse-hound are 
viviparous, and the prolonged period of incubation in 
uiero deduced by Mr. Ford will come as a surprise to 
most readers; this, in the case of the spur-dog, may 
extend to twenty-five months. Biologically, the re¬ 
productive processes in the dogfishes are of immense 
interest,^ and one may hope that Mr. Ford mav con¬ 
tinue his investigations and give us much needed 
information as to the natural history and physiology 
of these animals. 

Dr. Marie Lebour continues her well-known work 
on the food of baby fish. Quite lately this subject has 
become one of extraordinary importance in fishery 
investigation, particularly in view of the implication's 

1 Journal of the Marine Biological Association, vol. 12, No. 3. Plymouth* 
September, 1921, 
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Biology. 1 

of Dr. Johan Hjort’s work on the cod and herring. 
That there are natural “crises’ 5 in the conditions 
that rule the abundance of sea-fishes is now estab¬ 
lished, and upon these crises—far more, perhaps, than 
upon any reasonable variations in the intensity of 
fishing—depend the quantities of marketable fish 
present in the sea in any year. There is a short 
period in the life of the ordinary fish when, its supply 
of food-yolk being exhausted, suitable pelagic 
organisms must be found and eaten. The periods of 
multiplication of the latter are variable, to some 
extent, from year to year, and so are the spawning 
periods of the fishes. In some years, therefore, 
abundant food may be forthcoming just at the time 
of disappearance of the larval fishes’ yolk-sac, but in 
other years this food may fail, its production occurring 
well before or after the time when the larval fish 
transformation occurs in greatest degree. A heavy 
mortality in the baby fishes must be followed, two 
or three years later, by a scarcity of the adults, and 
•vice vers'd. 

For a proper treatment of this problem we require 
to know (1) the kinds of food eaten bv larval and post- 
larval fishes, (2) the periods of maximum production 
of the food, and (3) the maximum spawning periods 
of the fishes. The first auestion is being investigated 
bv Dr. Lebour with much success, and in this paper 
she deals with the food of baby herrings, sprats, and 
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pilchards. The kinds of organisms eaten depend on 
the phase of the fish-—they are larval gastropods, 
diatoms and flagellates, larval molluscs and Crustacea 
in the case of the herring; green (chlorophyllian) 
organisms, copepod eggs and larvae, and copepods 
(sprat); copepod eggs, larvae and adults, then mud- 
containing unicellular organisms, and finally mol- 
luscan larvae in the case of the pilchard. A remark¬ 
able result is the great proportion of larval -fishes 
which contain no apparent food, and this observa¬ 


tion may lead to most valuable results if it can be 
shown that there is a correlation between the number 
of empty stomachs and the poverty of the sea in the 
necessary food-organisms. In that "case we should have 
an easily observed measure of the coincidence between 
the period of abundance of larval fishes with that of 
sufficient food, or vice versa, and this is obviously the 
kind of datum required in order that we may be able 
to forecast good or bad fishery years. Obviously, the 
work noticed is of much importance, J. J, 


The Need for Research in Colloid Chemistry. 1 

By William Clayton. 


C OLLOID chemistry has never been discussed so 
frequently as it is to-day. Its comparatively 
recent growth and development, and the fact that its 
ramifications extend into every field of chemical re¬ 
search and industry, seem to be leading chemists to 
turn to colloid chemistry as a possible panacea for 
their, numerous and varied difficulties. Certain it is 
that no branch of applied chemistry to-day can be 
declared free from colloid problems, and that the 
chemistry of to-morrow will be colloid chemistry, pure 
and applied. 

Prof. Bancroft’s compilation of two hundred re¬ 
search problems adequately serves, not only to demon¬ 
strate the wide industrial applications of colloid 
theory, but also to show the present position of the 
theoretical science itself with its too frequently purely 
empirical generalisations. He devotes seventy-one of 
his problems to a consideration of adsorption pheno¬ 
mena—a correct proportion, no doubt, since adsorp¬ 
tion, data can be obtained in a very definite quantita¬ 
tive way, and the results admit of immediate and 
varied application. 

Adsorption is now recognised as playing a deter¬ 
mining influence in heterogeneous catalysis, emulsions, 
fogs and smokes, surface tension, stability of solu- 
1 tions, coagulation and precipitation, etc. Prof. Ban¬ 
croft pays particular'attention-to adsorbed gas films 
and their influence in contact catalysis. Notable 
progress in this field has been made by Langmuir in 
America, who has adduced good evidence that such 
adsorbed films are of monomolecular thickness. That 
stable films can exist at atmospheric pressure can be 
argued from several effects, e,g. catalytic poisons, 
passivity, over-voltage, and lubrication. 

Under adsorption Prof. Bancroft details problems 
in flotation and wetting power, pointing out that no 
systematic study of the selective adsorption of liquids 
by solids has yet been published. Quantitative work 
is urgently needed in this connection, especially as the 
literature on the flotation of ores contains many 
papers lacking in sound colloid chemistry. 

The caking of powders, setting of cements, 
behaviour of coarse and fine powders in liquids, and 
the reversibility of the calomel electrode are a few of 
the many problems involving adsorption phenomena. 

b One problem (No. 56) is of outstanding importance, 
viz. “the quantitative adsorption of dyes by alumina, 
stannic acid, etc., with special reference to' hydrogen- 
ion concentration.” The -work of Jacques Loeb on the 
effect of various electrolytes on gelatin in solutions, 
with ^definite hydrion concentrations, has placed the 
chemistry of gelatin, casein, and other amphoteric 
proteins on an entirely new footing. Such proteins 
possess a certain pH value indicating neutrality (gela- 

1 “ Research Problems in Colloid Chemistry.” By Wilder D. Bancroft’ 
Member of the Committee on the Chemistry of Colloids : National Research 
Council Reprint and Circular Series of the National Research Council 
(U.S.A.), No. 13(1921). 50 cents. 
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tin, £H=4'7). When the pH value exceeds the 
neutrality figure the protein behaves as an acid, com¬ 
bining with cations; when the pH value is less, the 
basic tendencies are pronounced and combination with 
anions occurs. In the light of this work such familiar 
generalisations as the Hofmeister series of ions or the 
Pauli series of acids present no real existence, since 
the p H values were not measured. Membrane per¬ 
meability, dye-staining, and certain physiological 
phenomena must all be referred to measured hydrion 
concentrations. 

On the subject of emulsions Prof. Bancroft rightly 
points out that, whilst the problem of making emul¬ 
sions has been well investigated, the converse, break¬ 
ing of emulsions, has not been so thoroughly studied. 
Stable emulsions are only too frequently a source of 
great trouble in industrial operations, and work on the 
theoretical principles involved in devising means for 
their coagulation or separation is very desirable. In 
this connection, too, it is pointed out that, in the cen¬ 
trifuging of colloidal systems,, no systematic study has 
been made connecting the quantitative relations 
between density, size of particles, and number of 
revolutions per minute necessary to cause pre¬ 
cipitation. 

Mention is made of the recent work of Holmes and 
Child, who failed to find evidence for the adsorption 
of gelatin at the oil-water interface in kerosene/water 
emulsions. This result contradicts the observation of 
Winkelblech, who proved that gelatin concentrates at 
the dineric interface when organic liquids are shaken 
wifh water. In any case, the effect of adsorbed films 
or protective layers of the emulsifying agent in emul¬ 
sions still leaves much room for inquiry. The oM 
problem of effect of oil concentration on the type of 
emulsion is brought up once more, Prof. Bancroft 
doubting the accuracy of Bhatnagar's recent work on 
the reversal of phases in oil and water emulsions. 

A problem of direct industrial importance is referred 
to in connection with the saponification of fats with 
lime. It is tentatively put forward that water is the 
real hydrolysing agent, and that the lime is im¬ 
portant because the calcium soap which is formed 
causes the water to emulsify in the fat, instead of the 
fat in the water. In this connection it is of interest 
to refer to Weston’s recent work on the use of col¬ 
loidal clay as an emulsifier-catalyst in the saponifica¬ 
tion of oils and fats. 

Finally, we can only briefly mention one other 
important field discussed by Prof. Bancroft, viz. the 
formation and stability of colloids in non-aqueous 
liquids. The nature of the stabiliser present in such 
solutions, the peculiar behaviour of the alcohols with 
silver alcosol, the formation of jellies in organic 
liquids, the chemistry of the cellulose esters, the be¬ 
haviour of mixed colloids in non-aqueous solvents— 
1 these are but a few of the problems, requiring inves- 
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iigation and interpretation by modern colloid chemis¬ 
try. Non-aqueous colloid systems present as yet an 
almost entirely new field. 

Prof. Bancroft has presented in very readable form 
.•stimulating problems which should serve to emphasise 
the growing necessity for the research worker in all 


I branches of chemistry to keep in close touch with the 
j future developments of a branch of his science under- 
J lying all industrial chemistry, but which, unfor¬ 
tunately, is not yet sufficiently recognised in the curri¬ 
cula of universities and other institutions possessing 
honours schools of chemistry. 


Orientation in Egypt . 1 

By Col. H. G. Lyons. F.R.S. 


M R. RICHARDS’S short note of eleven pages, 
which has been published by the Survey of 
Egypt, deals with observations which were made in 
1913 and 1914 to determine the azimuth of the axis 
•of Karnak temple. In 1890 Sir Norman Lockyer 
took some preliminary observations, which suggested 
to him that the temple at the time of its foundation 
had been definitely oriented to the sun at sunset at 
the summer solstice, a conclusion which others made 
by Mr. Wakefield in 1891, and later by Mr. Howard 
Payn (Nature, October 19, 1911) appeared to con¬ 
firm. 

On all these occasions, however, the line of the 
.temple axis was much obstructed by fallen blocks of 
masonry, and not until 1913 was the clearing so 
far advanced that satisfactory observations could be 
made. The results then obtained differed considerably 
from the earlier ones. As a control the temple axis 
was carefully surveyed in 1914, and a new determina¬ 
tion of the azimuth was then carried out, which fully 
confirmed that of the year before, namely, 26° 54' o* 
north of west. The declination of the sun for it to 
shine down the temple axis must, consequently, be 
2 5° 9 ' 55^ instead of 24 0 18' o", which the earlier ob¬ 
servations had indicated, and the date of foundation 
deduced therefrom, instead of being 3700 b.c., would 
be carried back to a time far anterior to the earliest 
estimate of any Egyptian civilisation. Karnak temple 
cannot, therefore, be a solar temple having its axis 
directed to sunset at the summer solstice. 

1 “Note on the Age"of the Great Temple o Ammon at Karnak as 
•determined by the Orientation of its Axis.” By F. S. Richards. 
(Cairo Government Press, 1921.) 


It had seemed that much support was given to the 
; hypothesis of orientation by inscriptions which defi- 
i nitely describe the foundation ceremony as including 
I the stretching of the measuring cord and the align- 
| ment of a peg on a celestial body. But our knowledge 
of the foundation ceremonial -is still incomplete, and 
I it is doubtful if it described a practice which was 
! carefully and accurately carried out at the founding 
of each new temple; more probably it was! a very 
early rite, which had become purely ceremonial by 
the time when masonry temples were erected, and 
when other considerations often influenced the laying 
out of a site. 

At Karnak the axis of the sanctuary, of which the 
azimuth was determined, was 35-5 metres long, but 
on account of weathering the centres of various door¬ 
ways cannot be determined within a centimetre, and 
an error of i' in the azimuth, which may be intro¬ 
duced by this, would alter the date by some 190 
years. 

Luxor temple has been quoted as a case of a temple 
in which successive additions were laid out with 
slightly different azimuths of their axes to compen¬ 
sate for the changing amplitude of the star, which 
could no longer be seen along the axis of the earlier 
portion. But Borchardt (.Zeitschrift jiir aegyptische 
Spraclie , vol. 34, 1896) has indicated conditions on the 
site which may equally have necessitated the slight 
displacements of the later additions, apart from any 
astronomical considerations. It seems, therefore, un¬ 
likely that the foundation dates of Egyptian temples 
can be determined more accurately from astronomical 
data than by archaeological methods. 


Experiments on Plague 

T N “An Experiment in the Eradication of Plague 
Infection carried out in the Poona and Adjacent 
Districts: First Report (for the period 1914-16),” 
and “ Further Experiments in Plague Prevention 
carried out at Poona : Second Report (for the period 
1916-18) ” {Indian Journal of Medical Research , 
vol. 8, No. 3, January, 1921), Major J. C. G. 
Kunhardt, I.M.S., and Assistant-Surgeon G. D. 
Chitre give their experiences as to the possibilities of 
eradicating plague by rat reduction during the non¬ 
epidemic season, and suggest improvements in the 
methods of rat-destruction. 

The basis of the work is the finding of the Plague 
Research Commission that epidemics of bubonic 
plague in India may be regarded as entirely dependent 
on, and perpetuated by, epizootic plague in rats. 
Hence measures for increasing the immunity of man 
by inoculation, or for .protecting him from infected 
fleas by evacuation, flea-destruction, etc., could, by 
themselves, in no' way bring about the eradication of 
the disease from any area; and measures for the 
eradication of plague infection must depend entirely 
on the reduction of the rat population. This reduc¬ 
tion can be effected indirectly, either bv liiniting the 
shelter and food-supply' of rats, or by fostering their 
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Eradication in India. 

natural enemies; or directly, by their destruction with 
traps, poison baits, etc. Practical considerations ’ of 
several kinds, however, convinced the authors that 
active rat-destruction was the only available 
measure. 

The method adopted depended on the fact that 
there is normally, in every year, a season when 
plague dies down. The new epidemic may be started 
either through the importation of infection from out¬ 
side, or through the recrudescence of the disease 
harboured, though not manifest, in the area itself. 
In the area selected for experiment—the districts of 
Poona, Ahmednagar, Satara, and Sholapur—the “ off¬ 
season ” includes April, May and June. 

It has been shown that in the great majority of 
places infection dies out completely before or during 
the off-season. It may not do . so, however, in a 
large town or village, or one into which infection was 
first introduced comparatively late in the plague 
season, since here a number of rats would still be 
present at the beginning of the off-season, sufficient, 
sometimes, to enable a rat-epizootic to smoulder on 
during the unfavourable period. Under the opposite 
conditions—small town or village, and early introduc¬ 
tion—the rat population becomes so reduced by the 
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time the off-season arrives that infection dies out com¬ 
pletely, presumably because the few susceptible rats 
then surviving are so scattered as to render it difficult 
or impossible for infected fleas to perpetuate the 
epizootic by passing from one rat to another. 

Now the” few towns or villages in which plague in¬ 
fection is likely to persist through the off-season can 
be detected with a little practice and with the aid of 
certain “charts and the authors’ scheme was to 

reinforce the natural tendency of plague infection to 
die out by further reducing the rat population in these 
centres by poisoning or some other means of destruc¬ 
tion. Any future epidemics which might occur 
within the experimental area would then be entirely 
dependent on re-importation from without. 

The experiment was carried out in those places, 
fifty in number, which were considered likely to carry 
over the infection from one season to the next (of 
the 407 places excluded as not likely to carry over, 
only three, in fact, continued to harbour plague 
throughout the off-season). The agent of destruction 
was the “Punjab Rat-exterminator.” 

Briefly, the experiment was not a success; and 
since there was practically no failure in “ spotting ” 
the places likely to earn 7 over, since, too, the authors 
are able to conclude that an epidemic of plague in 
this area is far more dependent on off-season centres 
of plague infection within the area than on importa¬ 
tion of infection from without, it follows that failure 
was attributable largely to the inadequacy of the 
methods of rat-destruction. 

The authors, therefore, determined to concentrate 
on the improvement of methods of rat-destruction. 
Traps were found to vary considerably in efficiency, 
and can be much improved by attention to certain 
apparently trivial details of construction. Hydro¬ 
cyanic acid gas, in general a useful method of de¬ 
stroying rats and their fleas, would be of little 
practical value for the present purpose unless some 
method could be devised of rendering Indian houses 
more airtight while they are being fumigated. 

The most efficient and suitable rat poison, of all 
those experimented with, was barium carbonate. 
Three grains is a suitable dose; this quantity mixed 
with four times its weight of food material does not 
diminish the amount of the latter consumed by the 
rat; the Punjab rat-exterminator—a phosphorous com¬ 
pound—was, however, found to be actively repulsive 
to the rat. Barium carbonate, again, was found to 
be twice as poisonous as the Punjab compound, and 
a lethal dose costs only one-sixtieth as much as one 
of the latter substance. Arsenious acid would be the 
most suitable substitute for the barium carbonate if 
this were not available. Bajri flour is the best 
vehicle. 

The authors’ experiments are as yet incomplete, 
and have, so far, been carried out only in the labora¬ 
tory; they hope, however, to amplify “them and con¬ 
firm them under more natural conditions. When, 
armed with their new knowledge, they return to the 
practical work of rat destruction, we hope that the 
problem of plague extermination will be advanced 
one stage nearer a solution. 


The Carbonisation of Peat in Vertical 
Gas Retorts. 

HE programme of work undertaken by the Fuel 
Research Board includes research into the 
utilisation of machine-won peat, and a report has been 
issued giving the results of the first series of experi¬ 
ments on the carbonisation of peat in vertical gas 
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retorts with steaming. This material was macerated 
in 1920, spread on the bog at Turraun, air dried and 
harvested there, and early in 1921 a hundred tons 
were sent to the Fuel Research Station, primarily 
for experiments upon its use in carbonisation and 
boiler firing. 

The peat as received at East Greenwich consisted 
of hard blocks with a density rather under x, or about 
twice that of the ordinary hand-cut sods made on the 
same bog. The water content, about 25 per cent., was 
reduced on storage under cover to 17 per cent. These 
peat blocks are reported to have lent themselves ad¬ 
mirably, after suitable treatment, to carbonisation in 
vertical retorts at temperatures between 750° and 
850° C., and also in steel retorts at 550° and 
6oo° C., the resultant charcoal being ideal fuel for 
suction gas producers. The vertical retort setting for 
carbonisation was of the Glover-West design, some¬ 
what modified, as used in the tests already reported 
on the steaming process for gas-making from coal. 
Some difficulties were encountered, mainly of a 
mechanical order. The peat was not suitable for feed¬ 
ing with the ordinary arrangement, and the high 
percentage of dust which it contained on crushing 
gave trouble from its being carried forward into the 
gas main and forming a thick mass with the tar. A 
through-put of three tons of peat per retort was main¬ 
tained. 

After supplying sufficient heat for carbonisation of 
the peat there were for disposal from each .ton of 
peat 7940 cubic feet of gas of 325 B.Th.U., 12-6 
gallons of tar, 95^ gallons of liquor of 3*6 oz. strength 
per ton, and 5*4 cwt. of charcoal. The liquor was 
weak, and its quantity corresponded with some 
27 lb. of ammonium sulphate per ton. The peat gas, 
which was very dense, contained 15 to 17 per cent, 
carbon dioxide, but it burned with a satisfactory 
flame though with only slight luminosity. A feature 
of the gas was the heavy sickly odour which it gave 
out on combustion. The light spirit amounted to 
nearly two gallons per ton of peat. 

The report is supplemented by eight tables in which 
various thermal and chemical data are collected, in¬ 
cluding analyses of the peat and its products, and an 
examination of the tar oils. J. W. C. 


University and Educational Intelligence. 

Aberdeen.—A special examination for ex-Service 
students has resulted in the capping of twenty-eight 
graduates in medicine—M.B. and Ch.R. degrees—of 
whom four are with distinction. The informal gradua¬ 
tion ceremony was conducted on December 24 by the 
Vice-Chancellor, Principal the Rev. Sir George Adam 
Smith. 

Leeds. —The Council of the University has conferred 
upon Mr. W. E. H. Berwick the appointment of 
reader in mathematical analysis. Mr. Berwick has 
been lecturer in the department of mathematics of the 
University since October, 1920. 


The following elections to the scholarships in com¬ 
merce have been made by the University of London :— 
Sir Edward Stern scholarships of 50Z. a year for two 
years, W. W. Hewett and K. P. Rush. Sir Ernest 
Cassel scholarships of the value of not less than 200L 
for the study of commerce in foreign countries, C. E. 
Benzecry, \V. F, Crick, T. A. Hooker, and F. W 
Taylor. 
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The Chemical Age announces that the trustees of 
the Ferguson Bequest Fund have unanimously ap¬ 
proved the appointment of Mr. Henry Hyman to be 
the first Ferguson fellow for research in applied { 
chemistry. The fellowship is of the annual value of 
200/. for two years, and the research may be carried 
out at Glasgow University, the Royal Technical Col¬ 
lege, or elsewhere, as the fellowship committee may 
direct. 

The proprietors of the Practical Engineer, by ar¬ 
rangement with the International Correspondence 
Schools, are offering a scholarship in mechanical 
engineering of the value of 30 l. The scholarship, 
which is open to subscribers to that periodical of all 
ages and both sexes, will be awarded to the candi¬ 
date submitting the best essay on “Why I would 
Choose an Engineering Career To-day.” Full par¬ 
ticulars may be obtained from the Practical Engineer 
offices, S Breams Buildings, Chancery Lane, E.C.4. 

The British Federation of University Women is 
giving practical expression to its belief in international 
ideals by the offer of a travelling fellowship, value 
300Z., which is open to members of all national federa¬ 
tions of university women forming branches of the 
International Federation. The fellowship will be ten¬ 
able for the academic year 1922-23, the main condition 
being that research or post-graduate study shall be 
undertaken in some country other than that in which 
the fellow has' received her previous education or 
habitually resides. Full particulars can be obtained 
from the Secretary, British Federation of University 
Women, 73 Avenue Chambers, Vernon Place, W.C.i. 


Calendar of Scientific Pioneers. 

December 29 3 1731 , Brook Taylor died.—Educated 
at Cambridge and a man of means, Taylor was 
devoted to the arts and sciences, served as secretary 
to the Royal Society, and in 1715 published his 
“Methodus Incrementorum Directa et Inversa,” a 
treatise dealing with the calculus of finite differences 
and containing the important theorem which bears 
his name. 

December^ 30 3 1 644 . Johann Baptista van Helmont 

died.—A student of medicine at Louvain, van Hel- 
mont settled on his estate near Brussels. Though 
imbued with the superstitions of his day, he was a 
careful experimenter, and is remembered for his early 
researches on various gaseous substances. 

December 30 , 1691 , Robert Boyle died.—The son 
of an Irish earl, Boyle devoted his life to the advance¬ 
ment of science and’ the spread of religion. He made 
numerous additions to physics and chemistry, and his 
name is perpetuated by the well-known Boyle’s law, 
discovered by him in 1662 and independently by 
Marlotte about 1676. 

December 31 , 1719 . John Flamsteed died.—The 
: first of a long line of distinguished Astronomers- 
l Royal, Flamsteed began His observations at Green- 
I wich on October 29, 1676, the erecdon of the observa¬ 
tory being directly due to the need for improving the 
j means of finding the longitude at sea, Flamsteed in¬ 
vestigated the fundamental points of astronomy and 
formed^ a catalogue of 2935 stars, but his “ Historia 
Coelestis ” was not published in its complete form 
until 1725. 

December 31 , 1868 . James David Forbes died.— 

For twenty-seven years professor of natural philosophy 
at Edinburgh, Forbes was best known for his re¬ 
searches on heat and on glaciers. Like Brewster, he 
was one of the founders of the British Association. 

E. C. S. 
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Societies and Academies. 

London. 

j Geological Society, December 7.—Mr. R. D. Old¬ 
ham, president, in the chair.—S. S. Buckman: 
Jurassic chronology : II., Preliminary studies. Cer¬ 
tain Jurassic strata near Eype’s Mouth (Dorset) : the 
junction-bed of Watton Cliff and associated rocks. A 
detailed section is recorded of a white lithographic 
bed in Watton Cliff which shows faunal inversion. 
The dating of this bed is discussed, and a theory of 
stratal repetition and coalescence is discussed. Its 
main date is taken to be Yeovilian, Hammatoceras 
hetnera. The white lithographic bed of Burton Brad- 
stock is cited as evidence of stratal repetition, and a 
theory as to its deposition and partial destruction is 
put forward. Both beds are cited as evidence of 
Alpenkalk conditions prevailing in western Europe at 
two well-separated Jurassic dates, both of them 
earlier than the times of Alpenkalk deposits in cen¬ 
tral and eastern Europe. A new species of rhyncho- 
nellid from a deposit at Thorncombe Beacon is 
described.—J. Stansfield: Banded precipitates of 
vivianite in a Saskatchewan fireclay. The pale grey 
Tertiary fireclay worked for firebricks contains bluish- 
black patches, the central portions of which are deeply 
.coloured and usually surrounded by a uniformly 
stained area or by several concentric stained layers of 
varying tint. The colour is due to an amorphous 
variety of vivianite, formed presumably by precipita¬ 
tion brought about by iron-solutions reacting on solu¬ 
tions of phosphates of organic origin, such solutions 
being brought together by diffusion through the col¬ 
loidal clay. The spacing of the vivianite-bands is 
irregular, and appears to follow no known law. 

Optical Society, December 8.—Mr. R. S. Whipple, 
president, in the chair.—L. C. Martin : The physical 
meaning of spherical aberration. Experimental deter¬ 
mination of the intensity of light near the focus of a 
lens system shows that the “spurious disc” appear¬ 
ance persisted at the best visual focus, even with 
large amounts of aberration. Increasing the aberra¬ 
tions draws light from the central concentration and 
scatters it in the surrounding field; from measure¬ 
ments of the loss the necessity of restricting the phase 
residuals to within A/6 is inferred. Spherical aberra¬ 
tion produces marked asymmetry on each side of 
the focus.—F. L. Hopwood : An auto-stroboscope and 
an incandescent colour top. The production of a variety 
of stationary dark images, due to the eclipse of an in¬ 
candescent wire by an adiacent cold wire or opaque 
object when both are revolving about a common axis, 
was described. The phenomena might be practically 
applied to the studv of the behaviour of a rotating 
body by converting it into an auto-stroboscope.—J. W. 
Gifford : Achromatic one-radius doublet evepieces. 
Eyepieces both of the Huygenian and the Ramsden 
types have been constructed from pairs of one-radius 
achromatic doublets with external plane surfaces to 
the flint lenses. They compare well with the German 
orthoscopes in definition, while the cost of produc¬ 
tion, since the same radius serves for each- doublet, 
or in the case of the Ramsden throughout. Is sensihlv 
less. Such eyepieces are adapted either for the tele¬ 
scope or the microscope. By their use a more perfect 
achromatism is obtained, and also in both of th^m a 
flat field, very extensive in one case, likely to be useful 
in such operations as counting blood corpuscles, etc. 

Association of Economic Biologists, December 9.—Sir 
David Prain, president, in the chair.—J. H. Priestley ; 
The resistance of the normal and injured plant-surface 
to the entry of pathogenic organisms. When the pro¬ 
tective surface of the flowering plant is injured the 
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first visible indication of healing is the deposit of 
fatty substances from the evaporating sap at the cut 
suriace and their later transformation into a resistant 
substance of the nature of “suberin” or “cutin.” 
The nature and origin of the protective layer in the 
exodermis of the root and the general distribution of 
the endodermis and its frequent transition through 
different structural stages are briefly described. 
Primary and secondary stages have different powers 
of resistance to the entry of pathogenic organisms; 
the importance of these considerations in relation to 
mycorhiza was indicated. After the cortical tissues 
of the root are isolated from the vascular strand by 
a secondary endodermis with suberin lamellae plus 
casparian strip, fungi found penetrating cortical 
tissues only may be regarded as saprophytic 
rather than parasitic. In the stem the first line of 
protection against pathogenic organisms lies in the 
cuticle. Underground and submerged stems usually 
possess a well-developed endodermis. In some 
plants a functional endodermis, normally absent, can 
be developed by etiolation, and its occurrence has a 
profound influence on the structure of the plant. 
After a wounded parenchymatous surface has been 
blocked by the rapidly forming deposit of suberin 
the tissues beneath usually give rise to an active 
phellogen producing cork. The general principles 
underlying cork formation and the occurrence of cork 
in normal stems and roots are briefly reviewed. In 
many cases the occurrence of deep-seated layers of 
cork could be associated with their formation beneath 
functional endodermal cylinders. 

Faraday Society, December 13.—Prof. A. W. Porter, 
president, in the chair.—A. O. Rankine : The struc¬ 
ture of some gaseous molecules of which hydrogen is 
a constituent. Data relating to the viscosity of gases 
the molecules of which contain one or more 
hydrogen atoms provide means of obtaining some 
knowledge of the dimensions of the molecules. An 
examination of certain hydrogen compounds contain¬ 
ing different numbers of hydrogen atoms leads to novel 
views of the arrangement of the atoms. The be¬ 
haviour of the molecules in molecular collision is 
considered and tables are given of the 14 mean collision 
areas. ” Assuming that the atoms towards the end 
of each period of the periodic table are equal in size, 
it is probable that as the number of hydrogen atoms 
in the molecule increases their nuclei become more 
remote from the nucleus of the central atom. The 
retreat of the hydrogen nuclei is due to their mutual 
repulsion, and the effect eventually leads to the failure 
to form such molecules as BH 5 and A 1 H,. A com¬ 
parison is made of the relative dimensions of CH 4 
and* Kr, which prove to be of the same size to a 
degree within that of experimental errors. The iden¬ 
tity of correspondence between CH 4 and NH t as 
compared with that between Kr and Rb, and the 
equality of domains occupied in corresponding crystals 
bv NH, and Rb respectively are indicated. Estimates 
of molecular dimensions from viscosity measurements 
agree with these results. 


Society of Glass Technology, December 14,—Dj 
Morris W. Travers, president, in the chair- 
I. Masson, N. F. Gilbert, and H. Buckley : A suggeste 
method of investigating the viscosity of glass. Apph 
iog a modified form of Stokes’s law to ocular measure 
nient of the rate of fall of a metal sphere in a viscou 
fluid gives results in fair agreement with the X-ra 
measurement where the shadow of the sphere wa 
projected on to a photographic plate. For molte 
glass alundum crucibles had been found satisfactory 
with ^platinum or large nickel balls;.— V, Stott ; Not 
on pipettes. Pipettes should be adjusted for a pai 
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ticular delivery time, and they are unsatisfactory if 
the delivery time is too short or too long. A definite 
period should be allowed for drainage when 
graduating, testing, and using pipettes.—F. Twyman"; 
The annealing of glassware and annealing without 
pyrometers. A piece of the glass to be annealed is intro¬ 
duced into the furnace among the articles to be an¬ 
nealed. It is elastically strained by a definite amount, 
sufficient stress being brought to bear to deform it! 
Periodically the stress is removed. As the tempera¬ 
ture of the furnace is raised a time will come when 
the test-piece will not recover entirely, and from a 
record of the time during which the "piece has been 
kept strained at a particular temperature and the extent 
to which it recovers its original position it would be 
possible to calculate the time of relaxation at the tem¬ 
perature. For practical purposes if it springs back on re¬ 
lease by one-half its originally strained amount it has 
been half-annealed, and so on; this time is indepen¬ 
dent of whether the lehr has been kept at a constant 
temperature during the annealing or not. If the test- 
piece deliberately strained is annealed, then the other 
objects which have passed through the same tempera¬ 
ture and were originally strained by want of anneal¬ 
ing will become annealed simultaneously to the same 
degree. 

Linnean Society, December 15.—Dr. A. Smith Wood¬ 
ward, president, in the chair.—F. A. Potts: The 
work of the Carnegie Institution in the marine biology 
of Samoa. The Island of Tutuila, its wooded cliffs, 
coral-reefs, and the fish fauna, were described, with 
illustrations taken under water.—G. C. Bourne : The 
Raninidae, a study in carcinology. The Raninidae, 
a family of the Decapoda Reptantia, have arisen in¬ 
dependently from Astacuran ancestors. Although the 
endophragmal skeleton of the Raninidae exhibits cer¬ 
tain cancroid characters, it is much more nearly 
related to the macruran than to the bachyuran type. 
The “epistome” is the antennary s-ternum, and the 
mandibular sternum enters into the composition of 
I the preoral ventral plate. It is proposed to place the 
Raninidae in a separate tribe, Gvmnopleura, defined 
as follows :—Anterior thoracic sterna broad, posterior 
sterna narrow and keel-like; posterior thoracic 
epimera largely exposed by reduction of the branchio- 
stegite; female openings on coxae; last pair of pareio- 
pods dorsal in position, normal or reduced in size. 
Sternal canal present; thoracic nerve ganglion-chain 
elongate; antennary sternum triangular, spout-shaped; 
branchia 8 on each side. The respiratory mechanisms 
of the Raninidae were described. The antennary, 
flagella are usually short, but there are special ar~. 
rangements for maintaining a respiratory current of; 
water when the animals are covered with sand or 
mud, for they are burrowers; Notosceles showi* 
adaptations to a swimming habit. 

Dublin. ■ /S 

Royal Dublin Society, December 20.—Mr. G. FletchejjjS 
in the chair.—H. Ii. Dixon and N. G. Ball: Photo!| 
synthesis and the electronic theory, ii. Experiments 
were described showing that the sensitisation of photpw| 
graphic films to red light by chlorophyll and by 3$ 
commercial sensitiser is effective at the temperature 
of liquid air. It has been previously shown thaff'! 
chlorophyll does not emit electrons when exposed to 
visible light in,sufficient number to account for photo¬ 
synthesis ; hence the present experiments indicate that;; 
the effect of light is to cause a displacement of ele^| 
trons within the chlorophyll molecule, thus rendering! 
part of the .molecule reactive. A new scheme 
photosynthesis is suggested.—P. A. Murphy: Tb&Jj 
bionomics of the conidia of Phytophthora infesteffliv | 
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Conidia in soil may retain their vitality under natural 
conditions for more than three weeks, and under 
artificial conditions for at least six weeks. Some of 
the more important factors governing this process, 
e .g. nature of soil, humidity, and temperature, were 
determined. The longer life of the conidia in soil 
as contrasted with air is attributed to the greater 
proportion of carbon dioxide and lack of ox}'gen in 
the former. Conidia and their products on germina¬ 
tion were observed for periods of from two to five 
weeks under conditions tallying with those occurring 
in the soil; during these periods many remained alive 
and capable of infecting potatoes. The life of the 
fungus in water and soil is much extended when 
germ-tubes are formed; the same end is attained 
when zoospores result, for these can give rise directly 
to diminutive conidia. 

Sydney. 

Lfnneae Society of New South Wales, October 26._ 

Mr. G. A. Waterhouse, president, in the chair.— 
Vera Irwin-Smith: Studies in life-histories of Aus¬ 
tralian Diptera Bra'chvcera. Pt. 1 : Stratiomyiidae. 
No. 3 : The structure of the mouth-parts and pharynx 
of the larval Metoponia rubriceps. Morphological 
studies of the mouth-parts and pharynx of larval M. 
rubriceps , which lives on the juices in the roots of 
grasses, are described.—R. J. Tillyard ; A new genus 
and species of May-flv (order Plectoptera) from Tas¬ 
mania,^ belonging to the family Siphluridas. The new 
genus is closely allied to the genus Oniscigaster found 
in New Zealand, from which it differs in its smaller size, 
in the complete absence of the appendix dorsalis in both 
sexes, and in the larval habit of living in still water. 
—G. F. Hill: New and rare Australian termites, 
with notes on their biology. Ten species are described, 
live ^of them being new. The number of described 
species of Australian termites is now approximately 
115.—R. J. Tiltyard: Two fossil insect wings in the 
collection of Mr. John Mitchell, from the Upper 
Permian of Newcastle, N.S.W., belonging to the 
order Hemiptera. The impressions are in association 
with Glossopteris fronds. The smaller belongs to a 
new family, genus and species of the division Sternor- 
rhvncha of the sub-order Homoptera. The larger is 
a hindwing of a new genus and species allied to 
Prosbole from the Upper Permian of Russia, and 
belonging to the sub-order Palasohemiptera, now ex¬ 
tinct. Evidently in Upper Permian times the sub¬ 
order Homoptera was already divided into its two 
main divisions, whereas th* Heteroptera proper had 
not yet appeared, being represented only by the Palaeo- 
hemiptera, 1 —T. Steel : Chemical notes: Botanical. 
Analyses are recorded of some Australian fruits and 
of Fijian wild sugar-cane and the roots of the dragon- 
tree. Notes on the deposit of calcium carbonate in 
timber of Geissois Benthami. F. v. M., and the per¬ 
centage of nitrogen in Australian fungi are also given. 

Royal Society of New South Wales, November 2.— 
Mr. E. C. Andrews, president, in the chair.—A. R. 
Penfold and M. B. Welch : Two pinnate-leaf Boronias 
and their essential oils, with description of a new 
species. Boronia pinnata, common on the sandstone 
ridges north and south of Sydney, and B. thujana > 
with thin velvety leaves, found only in dense under¬ 
growth in moist situations, were described. The 
principal constituent of the essential oil of B . pinnaict 
is an unidentified terpene, resembling Itmonene, 
whilst the oh of B. tftujona consists essentially of 
or- and ft-thujone.—F.' R. Morrison ; The occurrence 
of rutin in the leaves of the Boronia (N. O. Rutaceae). 
The yellow dye material was obtained from the leaves 
of the native rose, B. serrulafa, and from B . pinnata 
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and B. thujona . The yield of crude rutin varied from 
0-7 to i*6 per cent. The colours produced on mor¬ 
danted cloth were similar to those produced by rutin 
from other sources. This dye was first isolated from 
Rut a graveolens , which belongs to the same natural 
order as the Boronias.—T. H. Harrison : Note on the 
occurrence in New South Wales, Australia, of the 
perfect stage of a Sclerotinia causing brown rot of 
fruits. Review of climatical conditions leading to pro¬ 
duction of apothecia. Apothecia arose from mum¬ 
mified apricots in *an orchard at Pennant Hills, near 
Sydney, N.S.W. Inoculations of loquat with cultures 
from an apothecium produced typical brown-rot 
lesions. The organism is probably Sclerotinia frticti - 
gena. 

Lahore. 

Philosophical Society, June 15.—Dr. B. Sahni, presi¬ 
dent, in the chair.—S. K. Pande : Some observations 
on a rust on Euphorbia tibetica. The diseased plants 
were collected in Ladakh (Kashmir). In its structure 
and its effects on the host the fungus resembles some 
species of Uromyces. The fungus causes marked 
changes in the habit of the host; the growth becomes 
stunted, the leaves become broader, and the produc¬ 
tion of flowers is retarded.—B. Sahni ; Preliminary 
account of a petrified palm-stem (Palmoxylon sp.) 
from the Tertiary rocks of Jammu. The transverse 
section shows numerous scattered fibro-vascular 
bundles in a loose parenchyma. There are no fibrous 
bundles between the vascular strands. 

June 20.—Dr. B. Sahni, president, in the chair.— 
G. Matthai; General account of a marine biological 
excursion to Karachi during December, 1920, and 
January, 1921. The different groups of animals in the 
collection were described as follows :—I. M. Puri; The 
Nemerteans. — H. Singh : The birds. —A. Kumar : The 
sponges, polyzoa, and ascidians.— G. R. Kohly : The 
brachyura and anomura. —A. Chand ; The polvchaetes 
and gephvreans.—G. Matthai and M. L. Bhatia ; The 
nudibranch mollusca.—I. Ali: The fishes.— G. Sondhi : 
The lamellibranch mollusca.—D. Ram : The chaeto- 
gnatha.— G. Matthai: The hydrozoa and anthozoa.— 
S. Singh : The entomostraca. 


Diary of Societies. 

THURSDAY, December, 2,9, 

Royal Institution, at 3.—Prof. J. A. Fleming; Electric Waves 
and Wireless Telephony: Surface Waves on Liquids. 

Health, Maternity, and Child Welfare League (at University 

College), at 5.—Prof. Winifred Ciillis: The Significance and 
Problem of Growth. 

Royal Drawing Society (at University College), at 5.30.—Miss D. M, 
Wilkins: The Affinity of Science with Art, 

Health, Maternity, and Child Welfvre League (at University 

, College), at 6.—The Growth of the Hind. 

Institution of Automobile Engineers (at 28 Th-foria Street), at 
7.30 —Adjourned Discussion on Paper by H. F. L. Oreutt; Motor¬ 
car Gear-boxes. 

FRIDAY , December 30. 

Health, Maternity, and Chtld Welfare League (at Fniversitv 

College), at 5.—The Phvsiologv of Adolescence and its Physical 
Requirements; at 6.—The Psychology and Mental Management 
of the Adolescent. 

Institution of Production Png infers (at Institution of Mechanical 
Engineers'*, at 7.30.—G. H. Hales : The Costing System and its 
Relation to Production. 

JrNioR Institution of Engineers, at 8. 

SATURDAY, December, 31. 

Conference of Educational Associations (Joint Coofewne.\) tP f 

University College), at 10 30 n.m.—Dr. J. 0. Maxwell Garnett 
and Prof. J. Strong: Education as a Science. 

Royal Institution, at 3„—Vmf. J. A Fleming: Electric Waves 
and Wireless Telephony; Waves in Air. 

MONDAY, January 2. 

British Psychological Society (Education Section '1 (at University 
College), at 2,30.—Prof. T. H. Pear; Mental Tests and Mentalitv. 

Royal Geographical Society (Christmas Lectures to Young People) 
(at iEolian Hall), at 3,30,—Miss Ella Sykes: A Ride on the 
Roof of the World. 

Central Association for the Care of the Mentally Defective (at 
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University College), at 5.—Miss Lucy G. Fildes: The Training 
of Teachers for Mentally Defective and Backward Children, and 
Special Methods of Teaching-. 

Mathematical Association (at London Day Training- College), at 

5.30. —Sir George Greenliill: Mathematics in Artillery. 

TUESDAY , January 3. 

Mathematical Association (at London Day Training College), at 
10 a.m.—Dr. J. W. Nicholson: The Structure of the Atom.— 
Prof. C. Godfrey: Vectors.—Miss F. A. Teldham: The Dalton 
Plan and the Teaching of Mathematics. 

Science Masters’ Association (at Imperial College of Science and 
Technology), at 11 a.rn.—The Master of Balliol: Science and His¬ 
tory (Presidential Address); at 32.—T. J. Gardner and others: 
Discussion : The Teaching of Mechanics. 

Association or Science Teachers (at University College), at 2.30— 
Dr. Winifred Brenelilev; The Effects of Competition on Plant 
Life. 

Mathematical Association (at London Day Training College), at 

2.30. —Prof. G. H. Hardv : The Late Srinivasa Bam an 11 j an.— 
A. Dakin and others: Discussion: That Pure and Applied 

' Mathematics ought to he Taught and Developed pari passu in 
f «fc)ys 9 Secondary Schools.—Bev. E. M. Batlford and others : Dis- 
Jjlgsion: How to Keep Teachers of Mathematics in Touch 
■ Modern Developments and Methods. 

BoTAUk Institution, at 3.—Prof. ,7. A. Fleming: Electric Waves 
and fl*W ireless Telephony: The Telephone, 

Sc 1 encP-Mastf.rs’ Association (at Imperial College of Science and 
Technology), at 3.—D. Berridge and others: Discussion: The 
Teaching of Geography in Relation to Science. 

.School Nature-St cut Union (at University College), at 3.—Dr. 

E. Of. Russell: The Soil and Plant Growth. 

Eu«*iics Education Society (at University College), at 5.—W. 
Hope-Jones : A Eugenic Tiew of Education. 

‘ Health, Maternity, and Child Welfare League (at University 
College), at 5.—Special Diseases and Disabilities of Adolescence; 
at 6.—Dr. C. W. Snleebv : The Social Problem of the Adolescent. 
Royal Photographic Society of Great Britain, at 7.—Lecture. 

WEDNESDAY, January 4. 

Science Masters* Association (at Imperial College of Science and 
Technology), at 12,—Brig.-Gen. H. B. Hartley and others: Dis¬ 
cussion: Physical Chemistry in Schools; at 3.—Major E. R. 
Thomas and others: Discussion: Post-certificate Soience for 
Non-specialists. 

Society for Experiment and Research in Education (at University 
College), at 3,—Prof; H. Laski: The Needs of the Modern 
University.' 

Physical Society and Optical Society (at Imperial College of 
Science and Technology), at 4.— A. A. Camnbell Swinton : The 
Johnscn-Rabbek Electrostatic Telenhone and its Predecessors. 
Child-Study Society (at University College), at 5.—Dr. Rusk: The 
Supernormal Child. 

Health, Maternity, and Child Welfare League (at University 
College), at 5.—Athleticism and Adolescence. 

Geological Society of London, at 5.30.—Dr. W. D. Lang, Dr. 
L. F. Spath, and W. A. Richardson : Shalos-with-Beef, a Sequence 
in the Lower Lias of the Dorset Coast. 

Royal Society of Medicine (Surgery Section), at 5.30—Lock¬ 
hart Mummery and others: Discussion: Pulmonary Infaration 
following Operations. 

Health, Maternity, and Child Welfare League (at University 
College), at 6,—Miss Noralt March: Sex Instruction of the 
Adolescent. 

Institution of Electrical Engineers (Wireless Section),'at 6— 
Lt.-Col. A. G. T. Cusin«i: High-speed “Wireless Telegraphy. 
Physical Society* and Optical Society (a| Imperial College of 
Science and Technology), at 8—F. H. Glew: Radium.: Its 
Application in Peace and War, 

THURSDAY, January 5. 

Geographical Association (at Birkbeck College), at 11.45 a.m.— 
R. L. Thompson and'others: Discussion: Geography and His¬ 
tory an Schools, 

Association of' Assistant Masters in Secondary Schools (at 
London Day Training College), at 2.30—Prof. T. P. Nunn • The 

Purpose? of 'Education. 

Geographical Association fat Birkbeck College), at 2.30—Sir Hal¬ 
ford J. Mackinder: 1 Problems Of the Pacific. 

■ Eota F Institution, at 3—Pmf. J. A. Fleming: Electric Waves 
, and Wireless Telephony :* Electric Oscillations. 

Geographical Association (at, Birkbeck College), at 4—E, N. 
FaRaiae: The Anthropological Institute and the Services it can 
render to Geographical Students. ■ - 

Cfntral Association for the, Care. o# thf. Mentally Defective (at 
University College), at 5—Dr. G. A. Auden : The Possibility of 
Co-owra/hon between the School Medical Officer and the Teacher 
m the Training of Subnormal and Mentally Defective Children. 
London Head Teachers’ Association (at University College) at 
AJM) j. Collar and T. G. Tibbey: Intelligence Tests in 
bcnools. ■ - •' 

; h 9Ial Aeronautical Society (at, Royal Society of Arts), at 5,30— 
Wmg-Cmdr. W. D. Beatty; Specialised Aircraft. 

Geographical Association (at Birkbeck College), at 5.45—Lord 
Robert Cecil; Presidential Address."' 

\ Institution of Electrical Engineers, 1 at 6—Dr, S. P. Smith: 
f in r le Three-phase Commutator Motors with Shunt and 

Series Characteristics. 

Physical Society and Optical Society (at Imperial College of 
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Science and Technology), at 8—A. A. Campbell Swinton* Th* 
Johnsen-Rahbek Electrostatic Telephone and its Predecessors 

FRIDAY, January 0. 

Geographical Association (at King’s College), at 10.20 am— Dr 
Fleur* 1 : The Co-operation of Historians and Geographers 

Geographical Association (at Birkbeck College), at 3—Miss 'l 
Winchester: Some Climate Problems of Modern Palestine J ‘ 

Royal Geographical Society (Christmas Lectures to Young People) 
(at JEolian Hall), at 3.30.— -Sir Francis Younghusband : Pictures 
from Mount Everest. 

Geographical Association (at Birkbeck College), at 4—Br 
Hogarth; The Hedjaz. 

Institution of Mechanical Engineers (Joint Meeting with the 
Society of Chemical Industry), at 6.—G. M. Gill: The Co-opera¬ 
tion of the Engineer and Chemist in the Control of Plants 
and Processes. 

SATURDAY, January 7. 

College of Preceptors, at 11.30 a.m—Prof. J.-Adams; Psycho¬ 
analysis and its Value and Limitations from the Standpoint 
of the Practical Teacher. 

Royal Institution, at 3—Prof. J. A. Fleming-Electric Waves 
and Wireless Telephony: Electric Waves. 

Gilbert “White Fellowship (at 0 Queen Square, W.C.l), at 3.— 
E. Kay Robinson : British Wild Life. 
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